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A B S T R A C T 
I n o r d e r t o dev e l o p a sound b a s i s f o r t h e development 
o f d e s i g n e d u c a t i o n , we need t o s t u d y t h e b e h a v i o u r o f d e s i g n e r s . 
T h i s e n q u i r y f o c u s e s on t h e p r o c e s s o f symbol d e s i g n . A 
d e f i n i t i o n o f d e s i g n i s o f f e r e d w h i c h t a k e s due ac c o u n t o f p r i o r 
d e f i n i t i o n s , d e s i g n methods, p s j ' c h o l o g i c a l t h e o r y , t h e 
i n t e r d i s c i p l i n a r y n a t u r e o f d e s i g n , and o f g r e a t e s t i m p o r t a n c e , 
t h e need f o r a d e f i n i t i o n w h i c h u n d e r p i n s e m p i r i c a l i n v e s t i g a t i o n . 
The n a t u r e o f symbols i s d i s c u s s e d i n r e l a t i o n t o S e m i o t i c s . The 
d i f f i c u l t i e s o f r e s e a r c h a r e c o n s i d e r e d and an ap p r o a c h i s 
d e v e l o p e d a f t e r i n v e s t i g a t i n g methods o f c l a s s i f y i n g symbols. The 
l i m i t i n g c o n d i t i o n s o f t h i s approach a re s p e c i f i e d . 
The above d i s c u s s i o n i s i n t e g r a t e d i n t o a d e f i n i t i o n o f 
symbol d e s i g n and a model o f th e p o t e n t i a l i n f l u e n c e s on t h e 
pr o c e s s i s e v o l v e d . Two p i l o t s t u d i e s o f symbol d e s i g n a r e 
r e p o r t e d and r e f i n e m e n t s t o t h e methodology o f s u c h ' e x p e r i m e n t s a r e 
• s u g g e s t e d . Some t e n t a t i v e c o n c l u s i o n s emerge f r o m t h e s e e x p e r i m e n t s , 
w h i c h , a l o n g w i t h t h e b a s i c t h e o r e t i c a l fraraevrork, a r e used t o 
e v a l u a t e a number o f d e s i g n methods. The s t u d y c o n c l u d e s w i t h a 
d i s c u s s i o n o f f u t u r e r e s e a r c h p o s s i b i l i t i e s . 
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I N T R O D U C T I O N 
"Design has many c o n n o t a t i o n s . I t i s t h e o r g a n i s a t i o n 
o f m a t e r i a l s and pr o c e s s e s i n t h e most p r o d u c t i v e , economic way, 
i n a harmonious b a l a n c e o f a l l elements n e c e s s a r y f o r a c e r t a i n 
f u n c t i o n . I t i s n o t a m a t t e r o f f a c a d e , o f mere e x t e r n a l 
appearance; r a t h e r i t i s t h e essence o f p r o d u c t s and i n s t i t u t i o n s , 
p e n e t r a t i n g and comprehensive. D e s i g n i n g i s a complex and i n t r i c a t e 
t a s k . I t i s t h e i n t e g r a t i o n o f t e c h n o l o g i c a l , s o c i a l and economic 
r e q u i r e m e n t s , b i o l o g i c a l n e c e s s i t i e s , and t h e p s y c h o p h y s i c a l e f f e c t s 
o f m a t e r i a l s , shape, c o l o u r , volume and space; t h i n k i n g i n 
r e l a t i o n s h i p s . " (Moholy Nagy 1946) 
Wa t c h i n g d e s i g n e r s a t work i s e x h i l a r a t i n g and h u m b l i n g . 
E x h i l a r a t i n g , because i n t h e f a c e o f so many c o n f l i c t i n g and 
i n t a n g i b l e demands one sees i d e a s b o r n and b r o u g h t t o f r u i t i o n ; 
humbling, because one i s a t a l o s s t o u n d e r s t a n d how. T h i s s t u d y i s 
an a t t e m p t t o l a y a f o u n d a t i o n f o r u n d e r s t a n d i n g t h e b e h a v i o u r o f 
. d e s i g n e r s . I t has grown o u t o f my i n v o l v e m e n t w i t h A r t and D e s i g n 
e d u c a t i o n . As a p s y c h o l o g i s t , w o r k i n g i n a School o f A r t , one 
l e a d s a hazardous academic l i f e . One's s c i e n t i f i c c o n s c i e n c e 
f l i n c h e s f r e q u e n t l y a t t h e seeming vagueness. One i s te m p t e d t o 
wade i n w i t h b i g p r e c i s i o n - m a d e b o o t s and s o r t i t a l l o u t . On t h e 
o t h e r hand one i s a l l t o o c o n s c i o u s o f t h e l i m i t a t i o n s o f one's own 
d i s c i p l i n e t o s o l v e problems i n t h e ' r e a l ' w o r l d . T h i s a l l t a k e s 
p l a c e a g a i n s t a background o f h i g h l y p r o d u c t i v e v7ork w h i c h 
c o n s t a n t l y s u r p r i s e s and impresses vie. The o n l y s e n s i b l e t h i n g t o 
do i s t o s t a n d back and o b s e r v e . 
Most o f t h e s t u d e n t s 1 work w i t h a r e on a t h r e e - y e a r 
c o l l e g e d i p l o m a c o u r s e i n V i s u a l Communications. I t has a s t r o n g , 
( i i ) 
p r a c t i c a l b a s i s . The v i s u a l communication systems we c o n s i d e r and 
ask s t u d e n t s t o d e s i g n a r e : i n s t r u c t i o n a l systems, man/machine 
i n t e r f a c e s , s i g n - p o s t i n g systems and c o r p o r a t e i d e n t i t y programmes. 
Our c o n s t a n t p r o b l e m i s how t o t e a c h s t u d e n t s t o d e s i g n such systems. 
There a r e , as we s h a l l see, many ' p r e f a b r i c a t e d ' methods f o r 
d e s i g n i n g w h i c h we c o u l d use b u t t h e y have no p r o v e n r e c o r d o f 
e i t h e r success o r f a i l u r e . The number and v a r i e t y o f t h e s e methods 
has mushroomed i n r e c e n t y e a r s . R e g r e t t a b l y we have n o t seen a 
c o r r e s p o n d i n g g r o w t h i n r e s e a r c h i n t o d e s i g n b e h a v i o u r . T h i s i s a 
s e r i o u s i m b a l a n c e i n o u r knowledge, s i n c e t h e o r i e s and knowledge o f 
d e s i g n b e h a v i o u r a r e n e c e s s a r i l y o f more f u n d a m e n t a l i m p o r t a n c e t h a n 
d e s i g n methods. U n l e s s t h e bal a n c e i s r e d r e s s e d we a r e open t o t h e 
a c c u s a t i o n t h a t we a r e t e l l i n g d e s i g n e r s what t o do w i t h o u t 
c o n s i d e r i n g t h e m e r i t s o f what t h e y a l r e a d y d o j s u g g e s t i n g ways o f 
m o d i f y i n g t h e i r b e h a v i o u r w i t h o u t k n o w i n g what i t i s we m o d i f y . 
We a r e l i k e l o c k s m i t h s , obsessed w i t h making k e y s w i t h o u t 
c o n s i d e r i n g t h e l o c k s t h e y must f i t . T h i s i s t h e background w h i c h 
has m o t i v a t e d t h i s e n q u i r y . 
There a r e w i d e r i m p l i c a t i o n s on w h i c h t h i s t h e s i s has a 
b e a r i n g . The e d u c a t i o n problems w h i c h c o n f r o n t my c o l l e a g u e s and 
t!ie a r e common i n a l l are a s o f d e s i g n and h o p e f u l l y t h i s work w i l l 
f i n d some r e l e v a n c e i n those a r e a s . As o u r s o c i e t y becomies more 
complex, more use i s made o f remote forms o f c o m m u n i c a t i o n , as 
opposed t o f a c e t o f a c e c o n t a c t . Many o f th e s e remote forms a r e 
v i s u a l ; f r o m t h e o f f i c e memo t o t h e t e l e v i s i o n progra-iw:e. We 
need t o u n d e r s t a n d t h e s e and t h e pe o p l e who use them, 
I have f o c u s e d t h i s e n q u i r y on t h e d e s i g n o f symbols. 
I t o f f e r s a c i r c u m s c r i b e d area o f i n t e r e s t l A i c h can be l o o k e d 
a t e x p e r i m e n t a l l y and i n a l i m i t e d way i t c o n t a i n s t h e b a s i c 
( i i i ) 
i n g r e d i e n t s o f o t h e r more complex d e s i g n p r o b l e m s . I t may seem 
s t r a n g e t h a t a s t u d y so i n t i r o . a t e l y l i n k e d w i t h t h e v i s u a l a r t s , 
c o n t a i n s no r e f e r e n c e t o a e s t h e t i c s . The o m i s s i o n i s d e l i b e r a t e . 
Our c o n c e r n i s w i t h o p e r a t i v e symbols: t r a d e marks, r o a d s i g n s , 
i n d e e d any symbol whi c h has a s p e c i f i c message t o communicate. 
We a r e n o t con c e r n e d w i t h b e a u t i f u l o b j e c t s , though I w o u l d n o t 
seek t o deny a l i n k between b e a u t y and e f f i c i e n c y . An a r t i s t 
once remarked t h a t A e s t h e t i c s i s t o t h e a r t i s t as O r n i t h o l o g y 
i s t o t h e b i r d s . I n t h a t sense, and i n s o f a r as a d e s i g n e r i s 
an a r t i s t , t h i s whole t h e s i s i s c o n c e r n e d w i t h A e s t h e t i c s b u t 
i t i s o u t s i d e o u r scope t o c o n s i d e r t h e a r t i s t ' s p r o p o s i t i o n . 
The t h e s i s l o o k s a t symbol d e s i g n and t r i e s t o d e v e l o p 
a framework f o r e n q u i r y i n t o t h e b e h a v i o u r o f d e s i g n e r s . I n t h e 
o p e n i n g c h a p t e r we r e v i e w t h e n a t u r e o f d e s i g n a c t i v i t y and 
e v o l v e a d e f i n i t i o n o f d e s i g n , s u i t a b l e f o r o u r needs. I n 
Chapter I I we e x p l o r e t h e n a t u r e o f symbols t h r o u g h t h e way i n 
w h i c h m.an uses them. The t e r m ' s i g n ' i s used i n f a v o u r o f 
'symbol' t h r o u g h o u t t h e body o f t h e t e x t because i t i s used i n 
t h e s t u d i e s we s h a l l draw f r o m and i t has more g e n e r a l scope i n 
a p p l i c a t i o n . F o l l o w i n g t h i s , i n Chapter I I I we b r i n g t o g e t h e r 
t h e n o t i o n o f d e s i g n and s i g n s and e v o l v e a d e f i n i t i o n o f s i g n 
d e s i g n . T h i s b a s i c d e f i n i t i o n i s used t o c o n s i d e r i n d e t a i l th.& 
p o t e n t i a l i n f l u e n c e s on t h e p r o c e s s . T h i s i s f o l l o w e d i n Ch a p t e r 
I V by p i l o t s t u d i e s i n s i g n d e s i g n w h i c h r e s u l t i n some t e n t a t i v e 
c o n c l u s i o n s . We t h e n , i n c h a p t e r V s c r u t i n i s e some o f t h e d e s i g n 
methods w h i c h o r e a v a i l a b l e f o r t h e s i g n d e s i g n e r . F i n a l l y i n 
Chap t e r VI we c o n s i d e r t h e problems t h e e n q u i r y has posed and 
o f f e r some s u g g e s t i o n s f o r f u t u r e r e s e a r c h . 
C H A P T E R 1 
Tov/ards a D e f i n i t i o n o f D e s i g n 
" D e f i n i t i o n s a r e n o t ends i n th e m s e l v e s , b u t 
i n s t r u m e n t a l i t i e s f o r f a c i l i t a t i n g t h e development o f a c o n c e p t 
i n t o forms where i t s a p p l i c a b i l i t y t o g i v e n f a c t s may b e s t be 
t e s t e d . " ( J . Dewey) 
Summary 
T h i s c h a p t e r proposes t h e f o l l o w i n g d e f i n i t i o n o f d e s i g n : 
DESIGN I S THE PROCESS OF ORIGINATING SYSTE14S AND PREDICTING THEIR 
FULFILMENT OF GIVEN OBJECTIVES. The o r i g i n s o f t h e d e f i n i t i o n a r e 
based on a c o n s i d e r a t i o n o f p r i o r d e f i n i t i o n s , d e s i g n methods, 
p s y c h o l o g i c a l t h e o r y , t h e i n t e r d i s c i p l i n a r y n a t u r e o f d e s i g n and 
f i n a l l y , and o f g r e a t e s t i m p o r t a n c e , on t h e need f o r a d e f i n i t i o n 
w h i c h l e a d s us towards an e m p i r i c a l i n v e s t i g a t i o n o f t h e d e s i g n 
p r o c e s s . 
1.1 Purpose o f a New D e f i n i t i o n o f D e s i g n 
1.1.1. D e s i g n , as a d i s c i p l i n e i n i t s ovm r i g h t , i s i n i t s 
i n f a n c y . The f i r s t i n t e r n a t i o n a l c o n f e r e n c e on d e s i g n methods 
o c c u r r e d i n 1963 (Jones and T h o r n l e y ) . Since t h e n t h e r e has been 
a p r o l i f e r a t i o n o f d e f i n i t i o n s o f d e s i g n . ( A p p e n d i x 1 ) . To add 
y e t a n o t h e r d e f i n i t i o n w o u l d seem t o c o m p l i c a t e m a t t e r s r a t h e r 
t h a n t o c l a r i f y them. However, none o f t h e e x i s t i n g d e f i n i t i o n s 
f u l f i l t h e r e q u i r e m e n t s o f a d e f i n i t i o n f o r t h e purpose o f t h i s 
t h e s i s . T h i s i s n o t t o suggest t h a t what i s o f f e r e d i s a r a d i c a l 
d e p a r t u r e f r o m e x i s t i n g conceptsj r a t h e r , i t r e p r e s e n t s a 
d i s t i l l a t i o n o f i d e a s p r e s e n t b o t h i m p l i c i t l y and e x p l i c i t l y i n 
e x i s t i n g d e f i n i t i o n s . I t i s hoped t h e r e b y t h a t i t w i l l c l a r i f y 
r a t h e r t h a n c o n f u s e . 
1.1.2 By f a r t h e g r e a t e s t volum.e o f r e s e a r c h i n d e s i g n has 
been d i r e c t e d towards a c o n s i d e r a t i o n o f d e s i g n methods. From 
an a n a l y s i s o f t h e s e i t i s p o s s i b l e t o shed some l i g h t on t h e 
n a t u r e o f t h e d e s i g n p r o c e s s . There i s a need t o e v a l u a t e t h e 
u s e f u l n e s s o f d e s i g n methods and say som.ething about t h e i r 
r e l a t i v e m^erits i n a v a r i e t y o f c o n t e x t s . To do t h i s we need a 
framework w h i c h i s common t o a l l methods and p r o v i d e s a b a s i s f o r 
co m p a r i s o n f r o m a u n i f i e d p o s i t i o n . A c c o r d i n g l y , one o f t h e 
f u n c t i o n s o f t h e d e f i n i t i o n w i l l be t o p r o v i d e such a framework. 
1.1.3 Because t h i s t h e s i s i s concerned w i t h d e s i g n b e h a v i o u r 
i t i s n e c e s s a r y t o p r o v i d e a d e f i n i t i o n w h i c h r e l a t e s d e s i g n 
b e h a v i o u r t o t h e corpus o f p s y c h o l o g i c a l t h e o r y . The d e s i g n 
t r a d i t i o n has f o r t o o l o n g been s e p a r a t e d from, t h e developments 
i n p s y c h o l o g y w h i c h have a c o n t r i b u t i o n t o make i n t h i s f i e l d and 
p s y c h o l o g i s t s have been slow t o c o n s i d e r i t w o r t h y o f a t t e n t i o n . 
A c c o r d i n g l y t h e d e f i n i t i o n d e v e l o p e d h e r e a t t e m p t s t o b r i d g e t h i s 
gap i n t r a d i t i o n . 
D e s i g n i s an i n t e r d i s c i p l i n a r y a c t i v i t y a t two l e v e l s . 
F i r s t l y , i t o c c u r s i n a wide v a r i e t y o f s i t u a t i o n s : a r c h i t e c t u r e , 
e n g i n e e r i n g , f a s h i o n , c o m m u n i c a t i o n , and even p o l i t i c s . I t i s 
d i f f i c u l t t o see v;hat a l l these a r e a s have i n comm.on o t h e r t h a n 
t h e word d e s i g n . I t I s beyond t h e scope o f t h i s e n q u i r y t o e x p l o r e 
f u l l y t h e c o n t e x t s i n w h i c h t h e word i s used. My purpose i s n o t 
u n i v e r s a l and even i f i t were, i t i s p r o b a b l y w i t h i n t h e re a l m s o f 
l i n g u i s t i c s o r p h i l o s o p h y r a t h e r t h a n p s y c h o l o g y t o a t t e m p t t o 
d i s e n t a n g l e t h e semantic and p r a g m a t i c k n o t s w h i c h have a r i s e n 
o v e r t h e use o f t h e te r m ^ d e s i g n ^ . My purpose h e r e i s t o i n v e s t i g a t e 
t l i e a r e a o f communication d e s i g n and w i t h i n t h a t , i s con c e r n e d v?ith 
c e r t a i n l i m i t e d o b j e c t i v e s . As such, a l t h o u g h I have c o n s i d e r e d and 
i n d e e d d e r i v e d t h e p r e s e n t d e f i n i t i o n f r o m o t h e r a r e a s o f d e s i g n , and 
b e l i e v e t h a t t h i s d e f i n i t i o n m-ay be o f use w i t h i n o t h e r a r e a s , i t 
rema i n s f o r t h e o r i s t s i n t h e s e a r e a s t o e v a l u a t e i t s u s e f u l n e s s , 
A second way i n w h i c h d e s i g n s t r a d d l e s many d i s c i p l i n e s i s 
i n t h e wide range o f f a c t o r s t h a t a d e s i g n e r t a k e s i n t o a c c o u n t i n 
d e v e l o p i n g a d e s i g n . Re has t o c o n s i d e r i n f o r m . a t i o n f r o m many f i e l d s 
o f knowledge. Human, economic, t e c h n i c a l and a e s t h e t i c 
c o n s i d e r a t i o n s a r e a l l p e r t i n e n t . 
The r e s u l t s o f such i n t e r d i s c i p l i n a i - y i n v o l v e m e n t i s t h a t 
p roblems c o n s t a n t l y a r i s e o u t o f d i f f e r e n c e s i n t e r m i n o l o g y and 
usage. For example, i t i s d o u b t f u l w h e t h e r a p s y c h o l o g i s t and an 
e n g i n e e r w o u l d agree as t o t h e meaning o f t h e word 'need'. I have 
t r i e d where p o s s i b l e i n e v o l v i n g t h e d e f i n i t i o n t o t a k e t h i s i n t o 
a c c o u n t . 
1,1,5 \-fhat i s t h e r e l a t i o n s h i p between d e f i n i t i o n and t h e o r y 
i n t h i s c o n t e x t ? My purpose i s t o e v o l v e a t h e o r y o f d e s i g n b e h a v i o u r 
and t h e d e f i n i t i o n o f f e r e d i s t h e b a s i s upon w h i c h i t i s hoped t o 
b u i l d such a theory,, I t does n o t c o n s t i t u t e a t h e o r y i n i t s e l f . I t 
i s e s s e n t i a l l y a s t a t e m e n t a t t h e m e t a - t h e o r e t i c a l l e v e l . I t 
proposes a model w h i c h c o n t a i n s c e r t a i n a ssumptions and i m p l i c a t i o n s 
l e a d i n g t o c e r t a i n e m p i r i c a l s t u d i e s upon w h i c h i t i s hoped t o b u i l d 
a t h e o r y o f d e s i g n b e h a v i o u r . T h e r e f o r e e v e r y a t t e m p t has been made 
t o ensure t h a t t h e i n t e r p r e t a t i o n o f terms i n t h e d e f i n i t i o n can be 
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unambi g u o u s l y r e l a t e d t o e x p e r i m e n t a l s t u d i e s . 
1,2 The O r i g i n o f t h e P r e s e n t D e f i n i t i o n f r o m E x i s t i n g D e f i n i t i o n s 
o f D e s i g n 
1.2.1 Appendix 1 c o n t a i n s a b r o a d range o f d e f i n i t i o n s o f f e r e d 
t o d a t e . They t e s t i f y t o t h e d i v e r s i t y o f t h e d e s i g n a c t i v i t y as 
p e r c e i v e d by d e s i g n t h e o r i s t s . We are f a c e d w i t h a comirion p r o b l e m 
t h a t b e d e v i l s any d i s c i p l i n e w h i c h has a s p i r a t i o n s t o w a r d s 
s c i e n t i f i c c l a r i t y where terms can be used w i t h p r e c i s i o n and 
agreed meanings can be d e v e l o p e d t o f o r m a s y s t e m a t i c b a s i s f o r 
r e s e a r c h . 
1.2.2 Examining t h e o f f e r i n g s i n t h e ap p e n d i x we f i n d t h e 
f o l l o w i n g words d e s c r i b i n g t h e d e s i g n a c t i v i t y , 
" f i n d i n g t h e r i g h t " 
"Goal d i r e c t e d , p r o b l e m s o l v i n g " 
" d e c i s i o n malcing" 
" s i m u l a t i n g " 
" a c t o f f a i t h " 
" i m a g i n a t i v e j u j i i p " 
" c r e a t i v e " 
A l l t h e s e c o u l d be s a i d t o be p u r p o s e f u l human a c t i v i t i e s 
i n s o f a r as t h e y have an end i n mind i f n o t a c t u a l l y i n v i e w . 
To encompass t h i s a s p e c t o f t h e n a t u r e of d e s i g n we s h a l l use t h e 
wo r d OBJECTIVE w h i c h has r e c e i v e d w i d e usage i n e d u c a t i s m , management 
and d e s i g n t h e o r y . (Bloom 1965, Blalce 1971, A r c h e r ( i n p r e s s ) ) . I n 
many r e s p e c t s i t i s synonymous w i t h t h e w o r d i n t e n t i o n , b u t t h a t had 
t h e d i s a d v a n t a g e of s u g g e s t i n g a s u b j e c t i v e o r i g i n , and as w i l l 
become a p p a r e n t ( l . 2 . 4 ) , t h i s i s a s u g g e s t i o n we w i s h t o a v o i d . 
1,2.3 I t i s n e c e s s a r y t o d i s t i n g u i s h beh/een d e s i g n i n g s o m e t h i n g 
and malcing s o m e t h i n g . D e s i g n i n g i s i n some raariiier s e p a r a t e f r o m i t s 
f i n a l OBJECTIVE. We c o u l d say t h a t a d e s i g n e r seeks t o PREDICT 
r a t h e r t h a n p r o d u c e . T h i s i s i m p l i c i t i n t h e use o f t h e t e r m " i n i t i a t e " 
by Jones ( l 9 7 0 ) and i n some o f t h e o t h e r d e f i n i t i o n s i , e . : O x f o r d D i c t i o n a r i ^ 
Eder ( l 9 6 6 ) , A r c h e r ( l 9 6 5 ) , Asimow ( l 9 6 2 ) , * B o o l c e r ( l 9 6 4 ) , Jones ( l 9 6 6 ) , 
P a g e ( l 9 6 6 ) , Reswick ( l 9 6 5 ) , ITius we can say t h a t PREDICTION f o r m s a p a r t 
o f t h e d e s i g n a c t i v i t y , 
1.2.4 The c o n c l u s i o n i n 1.2.3 f o r c e s us t o make a d i s t i n c t i o n 
between s c i e n c e and d e s i g n . B o t h a re concerned w i t h p r e d i c t i o n b u t 
as G r e g o r y (1966) s u g g e s t s , "The s c i e n t i f i c method i s a p a t t e r n 
o f p r o b l e m s o l v i n g b e h a v i o u r employed i n f i n d i n g o u t t h e n a t u r e o f 
what e x i s t s , whereas t h e d e s i g n method i s a p a t t e r n o f b e h a v i o u r 
employed i n i n v e n t i n g t h i n g s o f v a l u e v/hich do n o t y e t e x i s t . 
S c i e n c e i s a n a l y t i c , d e s i g n i s c o n s t r u c t i v e , " There a r e many a s p e c t s 
o f b o t h a c t i v i t i e s w h i c h o v e r l a p and i t i s d o u b t f u l t h a t an 
e x c l u s i v e d i s t i n c t i o n c o u l d be made. I f t h e b e h a v i o u r i n v o l v e d i s 
t h e same t h e r e seems l i t t l e p o i n t - i n making a d i s t i n c t i o n . 
However, t a k i n g i n t o account t h e above p o i n t , v;e can add a f u r t h e r 
d i s t i n c t i o n by s a y i n g t h a t d e s i g n i s c o n c e r n e d e x c l u s i v e l y w i t h 
OBJECTIVES t h a t a r e GIVEN by a c l i e n t . Many s c i e n t i f i c p r o j e c t s a r e 
t i n d e r t a k e n a t t h e b e h e s t o f a c l i e n t b u t i n s o f a r t h e y a r e c o n s t r u c t i v e 
r a t h e r t h a n a n a l y t i c , t h e y c o u l d be r e g a r d e d as d e s i g n p r o j e c t s . 
1.2.5 E x t e n d i n g t h e argument f r o m Gregory's p o i n t i n 1,2.4, we 
come t o a c o n s i d e r a t i o n o f t h e " t h i n g s " t h e d e s i g n e r i n v e n t s . ¥e 
have a l r e a d y e s t a b l i s h e d an i m p o r t a n t d i s t i n c t i o n i n t h a t r e s p e c t i n 
1,2,3, and i n v i e w o f t h a t we need an a p p r o p r i a t e t e r m t o d e s i g n a t e 
t h e s e " t h i n g s " . A t t h e moment, by i m p l i c a t i o n i t w o u l d appear t h a t 
t h e end p r o d u c t i s m a t e r i a l . T h i s however, does n o t i n c l u d e a l l 
cispects o f d e s i g n and c e r t a i i i l y e x c l u d e s t h e a r e a o f d e s i g n w i t h 
w h i c h t h i s t h e s i s i s con c e r n e d , namely communication d e s i g n . As I 
s h e i l l d e m o n s t r a t e i n C h a p t e r 3, t h e p r i m a r y o b j e c t i v e o f 
commvuiication d e s i g n i s t o change o r m a i n t a i n a p a t t e r n o f human 
b e h a v i o u r , i n w h i c h p r o c e s s , o b j e c t s a r e a necessai^y p a r t , b u t 
i t i s t h e p r o c e s s w h i c h i s most i m p o r t a n t . Because o f t h i s we 
need a t e r m w h i c h w i l l d e s c r i b e t h e d e s i g n e r ' s ' p r o d u c t ' w i t h o u t 
r e s t r i c t i n g o u r s e l v e s t o m a t e r i a l o b j e c t s . The word SYSTEM i s 
t h e r e f o r e used, d e f i n e d as "a s e t o f i n t e r - r e l a t e d e l e m e n t s " 
( K l i r & V a l a c h 1 9 6 5 ) . 
1.2.6 I t i s c l e a r f r o m what has t e e n s a i d so f a r t h a t t h e 
d e s i g n e r i s i n v o l v e d i n a c r e a t i v e a c t i v i t y i n w h i c h o r i g i n a l i t y 
i s a l m o s t by d e f i n i t i o n p r e s e n t . I t i s a r g u a b l e t h a t t h e 
d e s i g n e r may be c o n c e r n e d w i t h t h e m o d i f i c a t i o n o f systems, o r he 
may a r r i v e a t t h e c o n c l u s i o n t h a t an e x i s t i n g system f u l f i l s t h e 
o b j e c t i v e w i t h o u t c r e a t i n g a new o r even a m o d i f i e d system. Prom 
t h i s p o i n t o f v i e w , t h e d e s i g n e r ' s o r i g i n a l i t y i s n o t an a b s o l u t e 
r e q u i r e m e n t i n a d e f i n i t i o n o f d e s i g n . However, i n t h i s e n q u i r y 
we s h a l l be c o n c e r n e d w i t h s i t u a t i o n s f o r w h i c h t h e r e a r e no Icnovm 
systems and we w i l l t h e r e f o r e i n c o r p o r a t e CRIGINALir/ i n t o o u r 
d e f i n i t i o n . 
1.2.7 Amalgamating t h e above a n a l y s i s i n t o a s i n g l e d e f i n i t i v e 
s t a t e m e n t we can say t h a t : 
DESIGN I S THE PROCESS OF ORIGINATING SYSTEI-'iS AND PREDICTING THEIR 
FULFILI^IENT OF GIVEN OBJECTIVES. 
1.2.8 The above d e f i n i t i o n , i f compa-ced w i t h t h o s e i n A.ppendix 1 
w i l l be seen t o be more g e n e r a l ( i n some r e s p e c t s ) t h a n sorae o f t h e 
d e f i n i t i o n s o f f e r e d , Eder's d e f i n i t i o n r e s t r i c t s i t s e l f t o 
en g i n e e r i n g d e s i g n and seems to imply t h a t economy a!:id e f f i c i e n c y 
a r e the p r i m e c o n s t r a i n t . T h i s may be a t e n a b l e p r o p o s i t i o n i n a 
nsirrow i n d u s t r i a l and comm.ercially o r i e n t a t e d c o n t e x t b u t v/ould n o t 
n e c e s s a r i l y p e r t a i n o u t s i d e t h i s c o n t e x t . A l e x a n d e r ' s d e f i n i t i o n 
b e i n g r e l a t e d t o a r c h i t e c t u r e , s u f f e r s f r o m a s i m i l a r d i s a d v a n t a g e 
as w e l l as b e g g i n g t h e q u e s t i o n "How does one know what a r e t h e 
• r i g h t ' p h y s i c a l components o f a s t r u c t u r e when one has f o u n d them?" 
F a r r , on t h e o t h e r hand, seems t o r e f e r t o o n l y t h e outcome o f t h e 
d e s i g n process? and w h i l e h i s h u m a n i t a r i a n m o t i v e s a r e l a u d a b l e , t h e y 
a r e n o t n e c e s s a r i l y t h e o n l y o b j e c t i v e o f a d e s i g n , even t h o u g h t h e y 
may be t h e most i m p o r t a n t . 
1.2.9 I n a n o t h e r r e s p e c t o u r d e f i n i t i o n i s more s p e c i f i c t h a n 
t h o s e i n Appendix 1 . A r c h e r ' s d e f i n i t i o n i s g e n e r a l and a tru i s m . . 
There a r e many k i n d s o f p r o b l e m s o l v i n g t h a t w o u l d n o t be c o n s i d e r e d 
d e s i g n i n g , e,g. s o l v i n g a m a t h e m a t i c a l p r o b l e m o r a c r o s s w o r d , and 
p r o b l e m s o l v i n g i s by d e f i n i t i o n g o a l d i r e c t e d , t h e g o a l b e i n g t o 
s o l v e t h e p r o b l e m . S i m i l a r l y Asimow's c o n c e p t i o n o f t h e d e s i g n 
p r o c e s s c o u l d r e f e r t o a g r e a t many a c t i v i t i e s T;^hich w o u l d n o t 
n e c e s s a r i l y be r e g a r d e d as d e s i g n i n g . Jones, w h i l e c a p t u r i n g t h e 
essence o f t h e n o t i o n o f p r e d i c t i o n as we have used i t , c o u l d be 
t a l k i n g a b o u t a p a r a c h u t i s t a b o u t t o make h i s f i r s t jump. I t i s o f 
i n t e r e s t t h a t i n a l a t e r work Jones (1970) r e v i s e s t h i s d e f i n i t i o n , 
( see Appendix 1) and w h i l e b e i n g more s p e c i f i c , he c o u l d s t i l l be 
r e f e r r i n g t o o u r p a r a c h u t i s t p u l l i n g h i s r i p c o r d and t h u s f a l l s 
s h o r t ( i f I may be excused t h e pun) o f p r o v i d i n g an adequate 
d e f i n i t i o n . 
1,2.10 E x a m i n i n g t h e r e m a i n i n g d e f i n i t i o n s , we can see t h a t t h e 
m a j o r d i f f e r e n c e s a r e t e r m i n o l o g i c a l . The O x f o r d Dictionaj.-y 
c o n t a i n s t h e e s s e n t i a l i n g r e d i e n t s o f our d e f i n i t i o n b u t i n a f o r m 
t o o vague f o r s c i e n t i f i c p u r p o s e s . Gregory i s vague i n h i s use o f 
t h e p h r a s e s ' c e r t a i n c l a s s e s o f p r o b l e m s ' and ' s a t i s f a c t i o n ' , and 
l i m i t s h i s d e f i n i t i o n s t o ' p r o d u c t s ' , McCrory i s s i m i l a r l y vague 
i n h i s use o f t h e phrase ' v a l u a b l e p u r p o s e ' and a l s o one m i g h t 
ask w h e t h e r i t i s humanly p o s s i b l e t o a p p l y t h e " t o t a l s p e c t r u m 
o f s c i e n c e and t e c h n o l o g y " . Booker i s i n many ways c l o s e s t t o 
o u r d e f i n i t i o n b u t i m p l i e s a p a r t i c u l a r method, i . e . s u c c e s s i v e 
a p p r o x i m a t i o n , w h i c h may n o t be used i n a l l d e s i g n b e h a v i o u r and 
i t w o u l d be dangerous t o make t h e a s s u m p t i o n t h a t i t was. M a t c h e t t 
s i d e s t e p s t h e q u e s t i o n o f what i s d e s i g n b e h a v i o u r and o f f e r s us a 
d e f i n i t i o n o f what he c o n s i d e r s t o be a s a t i s f a c t o r y d e s i g n . 
F i n a l l y , Reswick, w h i l e i n many ways s i m i l a r i n h i s approach t o 
t h e one we have t a k e n h e r e l e a v e s us w i t h t h e word ' u s e f u l ' and 
room f o r s p e c u l a t i o n . 
1.2.11 Thus t h e d e f i n i t i o n we o f f e r a v o i d s many o f t h e problem-s 
o f p r e v i o u s c o n c e p t i o n s o f d e s i g n . However, i t i s n o t suggested 
t h a t we have a r r i v e d a t an u l t i m a t e d e f i n i t i o n , o n l y t h a t we have 
a t t h i s s t a g e c l a r i f i e d somie a s p e c t s o f t h e n a t u r e o f d e s i g n , i n 
t h a t we have drawn a boundary r o u n d t h e area w i t h w h i c h we s h a l l be 
co n c e r n e d and a d o p t e d a t e r m i n o l o g y t h a t c l a r i f i e s some o f t h e 
a s p e c t s o f t h e p r o c e s s . I t remains t o o t h e r s e c t i o n s o f t h i s 
c h a p t e r t o demon s t r a t e t h e u s e f u l n e s s o f our d e f i n i t i o n w h i c h i n 
t h e f i n a l a n a l y s i s i s i t s o n l y j u s t i f i c a t i o n . 
1.3 
The O r i g i n s o f t h e P r e s e n t D e f i n i t i o n f r o m D e s i g n Methods^" 
1.3.1 To d a t e t h e r e has been l i t t l e s c i e n t i f i c s t u d y o f d e s i g n 
b e h a v i o u r , a l t h o u g h a s u b s t a n t i a l amount o f r e s e a r c h has been 
c o n d u c t e d i n t o d e s i g n methods. I t i s i m p o r t a n t t o d i s t i n g u i s h 
between t h e two. D e s i g n b e h a v i o u r i s what a d e s i g n e r a c t u a l l y does, 
whereas a d e s i g n method i s a s e t o f i n s t r u c t i o n s o r h e u r i s t i c s 
t e l l i n g a d e s i g n e r what he s h o u l d do. 
* T h i s s e c t i o n i s m a i n l y an e x t r a c t f r o m Sless ( 1 9 7 2 ) . 
1.3.2 This creates a dilemma. How can we t e l l a designer how 
and where to modify h i s behaviour w i t h o u t f i r s t knowing hov7 he 
a c t u a l l y behaves? Jones (1970) impales himself on the horns of 
t h i s p a r t i c u l a r dilemma, "The w r i t i n g s of design (method) t h e o r i s t s 
imply t h a t the t r a d i t i o n a l method of design-by-drawing i s too simple 
f o r the growing complexity of the man made wor l d . This b e l i e f i s 
wid e l y h e l d and may not r e q u i r e any f u r t h e r j u s t i f i c a t i o n . However, 
i t i s not obvious t h a t the new methods t h a t are reviewed i n t h i s 
book are any b e t t e r . There i s not much evidence t h a t they have been 
used v r i t h success, even by t h e i r inventors^and there i s reason t o b e l i e v e 
t h a t newcomers to design methodology o f t e n r e v e r t to more f a r a i l i a r , i f 
less adequate, procedures when d i f f i c u l t i e s are encountered." 
1.3.3 I t i s c l e a r from what Jones says, t h a t there i s a much 
greate r need a t t h i s stage i n our knowledge, t o evolve a theory of 
design behaviour, based on sound research, r a t h e r than a p r o l i f e r a c i o n 
of i n s t r u c t i o n s and h e u r i s t i c s f o r changing designers' behaviour. 
1.3.4 • I n the absence of an e s t a b l i s h e d theory ot design behaviour, 
i t i s u s e f u l to look a t design methods since they must imply som.e 
noti o n s of how a designer a c t u a l l y behaves. The only coip.prehensive 
review of design methods to date i s by Jones (1970) and he provides us 
w i t h a useful t h r e e f o l d c l a s s i f i c a t i o n of the methods i n behavioural 
terms, as f o l l o w s : 
1. Designers as black boxes 
2. Designers as glass boxes 
3. Designers as s e l f - o r g a n i s i n g systems 
I n F i g . 1 ( a f t e r Jones 1970) we have the e s s e n t i a l d i f f e r e n c e s betvreen 
the three kinds of design behaviour. 
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1.3.5 I f we look a t the black box designer i n more d e t a i l , i t 
becomes apparent t h a t the process as represented above i s incomplete. 
As Jones says, "The most u s e f u l t h i n g to do w i t h the r e s u l t s of 
brain-storming i s to feed i t i n t o the 'black box' of a s i n g l e person 
v7ho has the task of c l a s s i f y i n g the random ideas i n t o a coherent 
p a t t e r n " . He f u r t h e r suggests, "Using again the black box view of 
designing, we can regard... s y n e c t i c s as the feedback of black box 
output i n t o black box inp u t using c a r e f u l l y chosen types of analogy 
as instruTuents w i t h which to transform outputs i n t o i n p u t s " . B r a i n -
storming and synectics are e s s e n t i a l l y techniques f o r developing new 
ideas and i n v o l v e the suspension of any conscious evaluations of 
these ideas during t h e i r generation. Synectics, developed by 
Gordon (1961) i s very s i m i l a r t o the technique developed by Da Bono 
(1969) which c a l l s ' l a t e r a l t h i n k i n g ' . B a s i c a l l y they are methods 
f o r inducing c r e a t i v i t y . 
Returning to our model of design behaviour i n terms of a 
'black box', we can represent the above n o t i o n d i a g r a m a t i c a l l y i n 
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r e s p e c t i v e order i n F i g . 2a & b, i n a way which b e t t e r corresponds 
to what i s a c t u a l l y happening. 
a. 
V BLACK eOX 
CLASSIFIER 
7K-
TDEAS 
-> BLACK BOX 
ANALOGIES 
1.3.6 I f we now look m.ore c l o s e l y a t the second k i n d of design 
method, the glass box designers. F i g . 1 ( b ) , we can see t h a t 
although the various stages aire represented as t a k i n g place w i t h i n 
the designer, when we come t o look a t the methods i n p r a c t i c e wa f i n d 
t h a t the designer i s expected to e x t e r n a l i z e these methods and acts 
as a c o n t r o l l e r . Given the complexity of many design problems i t i s 
impossible f o r the designer to hol d a l l the r e l e v a n t f a c t o r s w i t h i n 
h i s span o f apprehension and t h e r e f o r e he has t o r e s o r t t o the use of 
t o o l s such as p e n c i l and paper or even computers. Two of the 
unanswered questions about design behaviour, which we s h a l l seek to 
c l a r i f y l a t e r are- ^Jhat i s the span of apprehension of a designer, 
and what f a c t o r s i n f l u e n c e i t ? I t i s the problems u n d e r l y i n g t h i s 
which Jones (1970) h i g h l i g h t s i n 1.3.2. 
Returning now t o our model of the 'glass box' designer, we 
can represent what a c t u a l l y happens more a c c u r a t e l y i n F i g . 3. 
F i g . 3 
1/ 
PROBLEM 
CONTROL AND 
EVALUATION 
jc. -7K 
SEARCH FOR 
SUITABLE 
DESIGN 
SOLUTION 
Even i f we are concerned w i t h r e l a t i v e l y simple design 
problems where the designer does not need co e x t e r n a l i z e h i s t h i n k i n g 
because h i s span of apprehension can cope w i t h the problem, he i s 
s t i l l conforming t o our model, but i n a d i f f e r e n t sense. He w i l l 
evolve a system which he w i l l a t some p o i n t e x t e r n a l i z e and 
evaluate against the o b j e c t i v e s he i s t r y i n g t o f u l f i l . Thus v/e coul d 
represent t h i s process as i n F i g . 4. 
PBDECTIVEE 
-) DE SIGNER 
/h 
PRFDICTED r U L F l L r e N T O f OBDECTIVES 
SYSTEfl 
1.3.7 
I t i s obvious t h a t the model i n F i g . 4 corresponds w i t h our d e f i n i t i o n 
i n 1.2.7 and we s h a l l be r e t u r n i n g to t h i s p o i n t a t the end of t h i s 
s e c t i o n . 
Moving f i n a l l y t o the designer as a ' s e l f o r g a n i s i n g system', 
Jones p o i n t s out t h a t both 'black box' and 'glass box' methods 
generate too much n o v e l t y t o evaluate a i l a t once and there i s then a 
need f o r him t o organise h i m s e l f i n t o two d i s t i n c t areas o f a c t i v i t y ; 
" 1 . That which c a r r i e s out the. search f o r a s u i t a b l e 
design" 
"2. That which c o n t r o l s and evaluates the p a t t e r n o f 
design" 
I t i s i n t e r e s t i n g to observe t h a t we are i n t h i s method 
faced w i t h the same basic problem t h a t arose from 1.3.6,i.e. the span 
of apprehension of the designer. Put i n a form, r e l e v a n t to t h i s 
s e c t i o n -how much n o v e l t y from 'black box' and 'glass box' methods 
can a designer evaluate a l l a t once?. 
Representing the two areas of a c t i v i t y suggested above 
diagrammatically i s F i g . 5 below. 
F i e . 5 
INFORf'iATION 
DESJCNER 
OPTI[*lU!'i 
DESIGM 
TOOLS 
1,3.8 I t w i l l be obvious t h a t a con s i s t e n t p a t t e r n i s emerging 
and t h a t u n d e r l y i n g the methods developed by design method t h e o r i s t s 
i s a common conception of the nature of design behaviour. The 
n o t i o n common t o a l l i s the pri.nciple of feedback. The major 
d i f f e r e n c e s between glass box and black box designers i s i n terms 
of h i g h l i g h t i n g d i f f e r e n t aspects of the process, and i n the 
w i l l i n g n e s s or a b i l i t y o f methodologists to make e x p l i c i t 
i n t e r v e n i n g v a r i a b l e s and processes or to ignore them. Comparing 
these two vri t h the designer as a s e l f o r g a n i s i n g system, the 
d i f f e r e n c e i s one of hi e r a r c h y i n the l e v e l a t which the process i s 
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considered. Also, there i s a d i s t i n c t i o n to be made between the 
f l o w of de c i s i o n making and c o n t r o l as i n F i g . 4 and F i g . 5. 
1.3.9 As we demonstrated i n 1.3.6 the 'glass box' designer 
conforms to our d e f i n i t i o n o f design as developed i n 1.2.7. 
How f a r can we generalise t h i s f i n d i n g t o apply t o the oth e r two 
methods? Given t h a t i n both cases we are concerned w i t h means-
ends systems we can t a l k about OBJECTIVES and the FULFILMENT OF 
OBJECTIVES as p a r t of the process. Also, as both are concerned 
w i t h e v o l v i n g SYSTEMS to f u l f i l o b j e c t i v e s , then we can say t h a t 
our d e f i n i t i o n i s a p p r o p r i a t e . I t i s only when we come to 
consider how these systems ORIGINATE t h a t we can see marked 
d i f f e r e n c e s . As we have suggested, the d i f f e r e n c e s between 
•black and glass boxes' i s one of t a k i n g an i n t u i t i v e as opposed 
to a l o g i c a l approach and t h a t between these two and the f i n a l 
method there i s only a h i e r a r c h i c a l d i f f e r e n c e . Yet there i s no 
doubt t h a t they are both concerned w i t h ORIGINATING SYSTEMS. What 
• d i f f e r s i s t h e i r i n t e r p r e t a t i o n of how they go about o r i g i n a t i n g 
them. 
Because of the r e l a t i o n s h i p between systems and the 
f u l f i l m e n t o f o b j e c t i v e s i t i s i m p l i c i t t h a t PREDICTION i s i n v o l v e d , 
and thus we can see t h a t our d e f i n i t i o n coincides w i t h design 
behaviour as perceived by design methodologists and i s d e r i v a b l e 
from a c o n s i d e r a t i o n of design methods. 
1.3.10 We must p o i n t out t h a t the d e f i n i t i o n and model o f design 
behaviour as represented i n F i g . 4 and which we have shoi;-m t o apply 
to a l l methods considered, i s a gross o v e r - s i m p l i f i c a t i o n o f a very 
complex i n t e g r a t e d aspect of human behaviour. However, a t t h i s 
stage we are concerned v/ith e v o l v i n g a framevzork and i t w i l l be our 
task i n Chapter 3 t o demonstrate i n more d e t a i l how t h i s behaviour 
can be viewed i n grea t e r d e t a i l w i t h reference t o a p a r t i c u l a r 
area o f design. 
1.3.11 Given t h a t our d e f i n i t i o n can apply t o a l l design 
methods, how w e l l does i t s a t i s f y the need f o r a framework t o 
evaluate d i f f e r e n t methods? As we have already suggested i n 1.3.8 
we can evaluate a t what l e v e l of the design process any 
p a r t i c u l a r method operates. Therefore we can consider com.parative 
e v a l u a t i o n o f methods only when v/e can show them t o be concerned 
w i t h the same h i e r a r c h i c a l a c t i v i t y i n the design process. Having 
e s t a b l i s h e d the above p r i n c i p l e we can ask the p r a c t i c a l questions -
which method i s best and under what circumstances? We miast defer 
the way i n which we can do t h i s u n t i l s e c t i o n 1,6.5 where we s h a l l 
consider the e m p i r i c a l s t a t u s of our d e f i n i t i o n , 
1 • ^ The O r i g i n s of the Present D e f i n i t i o n from Psychological Theory 
As design i s an aspect of human behaviour, there i s a need 
to e s t a b l i s h a d e f i n i t i o n o f design which enables us to r e l a t e . 
design behaviour v i a a u n i f i e d t h e o r e t i c a l approach t o other aspects 
of human behaviour. Therefore we must ask the questions-vtiat 
p a r t i c u l a r t h e o r e t i c a l framework i s best s u i t e d to enlarge our 
understanding of design behaviour and v / i t h i n t h a t , to what area of 
knowledge i s i t most c l o s e l y r e l a t e d ? 
1,4.2 As our review of both design d e f i n i t i o n s and methods 
suggests, any theory of design behaviour must be able t o encompass 
the c o g n i t i v e a c t i v i t y of the designer as w e l l as i t s behavioural 
m a n i f e s t a t i o n s and must do so i n a way which w i l l lead to. an 
experimental i n v e s t i g a t i o n of design behaviour. 
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1.4.3 The fra-nework v;hich b e s t s u i t s o u r purpose i n t h i s 
e n q u i r y has been d e v e l o p e d by K i l l e r , G a l a i t e r and P r i b r a m ( l 9 6 0 ) . 
I n t h e i r d i s c u s s i o n t h e y d e m o n s t r a t e t h a t b o t h c o g n i t i v e and 
b e h a v i o u r a l a c t i v i t y can be b r o u g h t t o g e t h e r i n a u n i t o f a n a l y s i s 
w h i c h t h e y c a l l a TOTE, w h i c h steaids f o r : t e s t , o p e r a t e , t e s t , e x i t . 
T h i s i s shown d i a g r a m r p a t i c a l l y i n F i g . 6. 
F i g . 6 
TEST 
( INCONGRUITY ) 
OPERATE 
fCONGRUITY) 
4 
1.4.4 
1.4.5 
1.4.6 
We s h a l l n o t seek t o j u s t i f y t h i s model a t a fun d a ^ i e n t a l . 
l e v e l , r a t h e r we s h a l l show as t h e t h e s i s p r o c e e d s t h a t i t can be 
u s e f u l l y a p p l i e d t o t h e • b e h a v i o u r o f designers.-
I t i s c l e a r t h a t t h e p r i n c i p l e o f f e e d b a c k w h i c h we have 
sho\im t o u n d e r l i e t h e c o n c e p t o f d e s i g n b e h a v i o u r i s t h e b a s i c 
p r i n c i p l e b e h i n d t h e TOTE. Thus i t remains o n l y t o su g g e s t how t h e 
d e f i n i t i o n o f d e s i g n t h a t we have e v o l v e d f r o r a o t h e r c o n s i d e r a t i o n s 
can be e q u a l l y e v o l v e d f r o m t h e p r e s e n t g e n e r a l i s e d model o f human 
b e h a v i o u r . 
I n what sense i s ' i n c o n g r u i t y ' and ' c o n g r u i t y ' r e l a t e d t o 
d e s i g n b e h a v i o u r ? M i l l e r e t al. r e g a r d t h e TOTE as an " i n c o n g r u i t y -
s e n s i t i v e mechanism" and b e l i e v e i t can be g e n e r a l a s e d t o c o n s i d e r 
s i t u a t i o n s v^here t h e r e may be a ch a j i g s , a d i f f e r e n c e , o r no 
d i f f e r e n c e i n t h e p r o x i m a l s t i m u l u s , t h e response b e i n g dependent 
on t h e n a t u r e o f any p a r t i c u l a r TOTE. T h e r e f o r e v e must ask t o what 
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p a r t i c u l a r k i n d of i n c o n g r u i t y i s the TOTE of design behaviour 
s e n s i t i v e ? Put another way, what i s .the s t a r t i n g p o i n t , the 
sti m u l u s , which p r e c i p i t a t e s design behaviour? A designer works 
from a b r i e f given by a c l i e n t , i . e . i n the terminology we have 
used so f a r , the GIVEN OBJECTIVES are t h a t b r i e f . Thus we can 
say t h a t the t r a n s i t i o n from i n c o n g r u i t y t o c o n g r u i t y i n the 
design process i s the t r a n s i t i o n from. GIVEN OBJECTIVES to the 
FULFILMENT OF THOSE OBJECTIVES and t h a t the TOTE i s the process 
of ORIGINATING SYSTEMS i n the OPERATE p a r t of the system and the 
PREDICTION i s i n the TEST phase of t h a t system. Thus, we can see 
t h a t our d e f i n i t i o n i s d e r i v a b l e from a general framework of hum^ an 
behaviour. 
1.4.7 We must now consider into what branch of Psychology design 
behaviour f i t s . Archer ( i n press) regards design as a s p e c i a l 
case of problem s o l v i n g behaviour and ev e r y t h i n g t h a t we have 
poi n t e d t o so f a r has suggested t h i s conclusion. Most c u r r e n t 
research i n problem s o l v i n g i s t y p i f i e d , and indeed derives from 
the pioneer work of Simon & Newell (1972). I n t h e i r p a r t i c u l a r 
research paradigm the existence of the s o l u t i o n t o the problem set 
i s known i n advance and the behaviour of the subject i s observed i n 
f o l l o w i n g the route towards the s o l u t i o n . This k i n d of problem 
s o l v i n g i s o f t e n r e f e r r e d to as 'reproductive' as opposed t o 
'pro d u c t i v e ' problem s o l v i n g i n design where s o l u t i o n s are not 
known i n advance. VJhether the psychological processes i n v o l v e d are 
the same i n both kinds of problem s o l v i n g or d i f f e r e n t i s an 
i n t e r e s t i n g question but we can only answer t h a t question a f t e r a 
comparison of the research r e s u l t s from studies of design behaviour, 
The problem of developing an adequate research paradigm f o r 
I S 
e v a l u a t i n g the e f f e c t i v e n e s s of design problem s o l v i n g , i n the 
absence o f known s o l u t i o n s w i l l be discussed i n the f i l i a l s e c t i o n 
of t h i s chapter. 
1.5 The I n t e r d i s c i p l i n a r y Nature of Design and the Present D e f i n i t i o n 
1.5.1 How f a r does the present d e f i n i t i o n cope w i t h the 
problems r a i s e d by the i n t e r d i s c i p l i n a r y nature of design? We can 
approach the problem from two p o i n t s of view. F i r s t l y , does the 
d e f i n i t i o n accommodate the array of d i f f e r e n t contexts i n which 
the design process occurs? Secondly, can i t cope w i t h the wide 
range of f a c t o r s which the designer has to cope w i t h which stem from 
f i e l d s of knowledge w i t h widely v a r i e d t e r m i n o l o g i e s . 
1.5.2 When t a l k i n g of the d i f f e r e n t contexts i n which design 
occurs, we are r e f e r r i n g t o the d i f f e r e n t kinds of SYSTEMS which 
designers evolve. These could be designs f o r b u i l d i n g s , machines, 
corrmunication systems and many o t h e r s . I t would not appear t h a t 
any problem a r i s e s from c a l l i n g a l l of these by the generic terai 
SYSTEMS. 
1.5.3 The requirements, purposes and c o n s t r a i n t s w i t h which an 
engineering designer i s faced are very d i f f e r e n t from those faced 
by an a r c h i t e c t or a communication system designer but i n the sense 
i n which v/e use the term GIVEN OBJECTIVES a l l of these f a c t o r s can 
be encompassed w i t h o u t any loss of meaning to the i n d i v i d u a l f a c t o r s , 
1.5.4 Both tennris used are of s u f f i c i e n t l e v e l of g e n e r a l i t y and 
enjoy c u r r e n t usage. Beyond t h a t , however, we can only r e l y on the 
d i s c r e t i o n and wisdom w i t h which they are a p p l i e d by o t h e r s . 
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1.6 The R e l a t i o n s h i p Between the D e f i n i t i o n and a Theory of Design Behaviour 
R e f e r r i n g t o s e c t i o n 1.1.5 we must now look a t the manner i n 
which the present d e f i n i t i o n leads us t o an em p i r i c a l i n v e s t i g a t i o n which 
w i l l enable the development of a theory of design behaviour. As we have 
suggested i n s e c t i o n 1.4.7, a problem a r i s e s i n developing a research 
paradigm f o r 'productive' problem s o l v i n g . Because the outcome of 
'productive' problem s o l v i n g i s indeterminate, how can we evaluate the 
s o l u t i o n o b j e c t i v e l y ? The need to evaluate the s o l u t i o n o b j e c t i v e l y i s 
of paramount importance i n the context of t h i s enquiry. Since we 
are concerned w i t h design behaviour i n i t s e l f , we must bear i n mind t h a t 
as a problem s o l v i n g a c t i v i t y the outcome i s the most important t h i n g , 
because u l t i m a t e l y whatever a designer's behaviour i s , i t must produce 
a s o l u t i o n which FULFILS GIVEN OBJECTIVES, Therefore any theory of 
design behaviour must be founded on the basic premise t h a t , where there 
may be many ways of a r r i v i n g a t successful designs, v/hich may d i f f e r 
according to the design problem, the p e r s o n a l i t y of the designer, and 
the context i n which he operates, i t must always see e f f e c t i v e design 
as the fundamental o b j e c t i v e of any design process. 
1.6.2 What, i n terms of our d e f i n i t i o n c o n s t i t u t e s e f f e c t i v e design? 
EFFECTIVE DESIGN IS THAT PROCESS WHICH FULFILS THE GIVEN OBJECTIVES. 
Although some studies have been conducted i n t o design behaviour, no 
attempt i s made to evaluate the s o l u t i o n s o b j e c t i v e l y . A t y p i c a l 
example of t h i s i s the work of Eastman (1968) i n which the designer's 
attempts t o re-design a bathroom are monitored i n order to study the 
way i n which he processes i n f o r m a t i o n . However, the weakness o f t h i s 
study l i e s i n the f a c t t h a t the problem i s s t a t e d i n such a form, t h a t , 
whatever the s o l u t i o n , i t would be d i f f i c u l t to evaluate o b j e c t i v e l y 
i t s e f f e c t i v e n e s s s u c h t h a t we may end up w i t h a d e s c r i p t i o n 
of an attempted design process, b u t not know whether i t i s a 
d e s c r i p t i o n o f an e f f e c t i v e design process. This i s best i l l u s t r a t e d 
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by quoting Eastman's b r i e f , which he presented to the s u b j e c t s . 
"The accompanying plan and photograph represent an e x i s t i n g 
bathroom plan f o r one model of a home sold by Pearson Developers i n 
C a l i f o r n i a . This model of house has not sol d w e l l . The sales 
personnel have heard prospective buyers remark on the poor design of 
the bath. Several comments are remembered: "That sink wastes space", 
" I was hoping to f i n d a more l u x u r i o u s bath". You are h i r e d to rem-odal 
the e x i s t i n g bath and propose changes f o r a l l f u t u r e ones. (These 
should be the same)". 
"The house i s the cheapest model of a group of models s e l l i n g 
between 23,000 and 35,000. I t i s two s t o r i e s w i t h a ranch s t y l e 
e x t e r i o r . The bath i s a t the end of a h a l l s e r v i n g two bedrooms and 
guests". 
"You are to come up w i t h a t o t a l design concept. The 
developer i s w i l l i n g t o spend more f o r the new design - up t o f i f t y 
d o l l a r s . For a l l other questions, Mr Eastman w i l l serve as c l i e n t . 
H e - w i l l answer other questions". 
1,6.3 There i s no doubt t h a t t h i s i s a very ' r e a l ' design problem 
and one which can and does a r i s e f r e q u e n t l y i n design p r a c t i c e but how 
' r e a l ' i s i t i n terms of studying design behaviour? So many of the 
terms used are open t o such wide i n t e r p r e t a t i o n t h a t no o b j e c t i v e 
e v a l u a t i o n of outcome i s p o s s i b l e . Therefore, f o r the purpose of 
developing a theory of design behaviour, the problem of e v a l u a t i n g 
outcomes r e s t s f i r s t and foremost w i t h a c l e a r o b j e c t i v e statement of 
GIVEN OBJECTIVES. Only then can we evaluate s o l u t i o n s and decide how 
successful the behaviour has been. Put very simply, you cannot t e l l 
whether what you get i s what you wanted, unless you know what you 
wanted i n the f i r s t p lace. 
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.6.4 Thus we are e s t a b l i s h i n g a basic p r i n c i p l e about research 
i n t o design behaviour, and t h a t i s THE GIVEN OBJECTIVES MUST BE 
STATED IN A FORM WHICH ALLOWS US TO EVALUATE SOLUTIONS OBJECTIVELY 
AGAINST OBJECTIVES. I n the language of science, OBJECTIVES when 
used i n research i n design behaviour must have OPERATIONAL s t a t u s . 
.6,5 Looked a t i n terms of our d e f i n i t i o n of design we can then 
ask a whole s e r i e s of questions about design behaviour. 
1. What f a c t o r s a f f e c t successful PREDICTION? 
2. Are some OBJECTIVES easier to FULFIL than others? 
3. How many OBJECTIVES can a designer cope with? 
4. What i s the r e l a t i o n s h i p between design methods and 
successful PREDICTION? 
5. How can we improve a designer's a b i l i t y to p r e d i c t and 
how do we educate designers of the future? 
6.7 Because we are i n s i s t i n g t h a t f o r the purpose of research 
a l l OBJECTIVES must have OPERATIONAL STATUS we are n e c e s s a r i l y 
e x c l u d i n g many aspects of the design process which are not s u b j e c t , 
and could not be subjected to the s c r u t i n y of measurement i n s c i e n t i f i c 
terms. This l i m . i t a t i o n i s acknowledged but i s regarded as a necessary 
one f o r the purpose of s c i e n t i f i c enquiry, 
6.8 I n Chapters 3 and 4 we w i l l s p e l l out i n d e t a i l the k i n d 
of GIVEN OBJECTIVES w i t h OPERATIONAL STATUS which we s h a l l apply to the 
study of behaviour of communication system designers. 
C H A P T E R I I 
The Sign Process 
"The Psychologist of a l l people must not stand i n awe of 
the stimulus. U n i f o r m i t y and s i m p l i c i t y of structure of stimulus 
are no guarantee whatever of u n i f o r m i t y and s i m p l i c i t y o f 
s t r u c t u r e i n organic response, p a r t i c u l a r l y a t the human l e v e l " . 
( B a r t l e t t , 1 9 3 2 ) . 
Summary 
The sign process i s discussed i n r e l a t i o n to the whole 
f i e l d o f s e m i o t i c s . The d i f f i c u l t i e s of enquiry i n the f i e l d 
are considered generally, and p a r t i c u l a r l y i n r e l a t i o n to the study of sign 
behaviour. A p o t e n t i a l approach t o the study of pragmatics i s 
developed a f t e r a c o n s i d e r a t i o n of methods of c l a s s i f y i n g signs. 
The l i m i t i n g c o n d i t i o n s of t h i s approach are s p e c i f i e d . 
2.1 Purpose of a Reappraisal of the Sign Process 
2.1.1 I n order to l ay the foundation f o r a theory o f s i g n 
design, we need t o consider the nature of the sign process. For 
reasons which w i l l become apparent as we proceed, i t has not been 
possible t o be as circumscribed as i n Chapter I , and a r r i v e a t a 
s u i t a b l e d e f i n i t i o n which has o p e r a t i o n a l s t a t u s . 
The study of the sign process i s extremely d i f f u s e and 
cuts across many d i s c i p l i n e s . We can f i n d references t o the 
process i n the work of phi l o s o p h e r s , h i s t o r i a n s , l i n g u i s t s , 
p s y c h o l o g i s t s , designers and many ot h e r s . I t i s one of the most 
f a s c i n a t i n g , y e t l e a s t understood of su b j e c t s . To attempt a 
comprehensive study of the ideas r e l a t e d t o t h i s i s a task o u t s i d e 
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the scope of t h i s enquiiry. We w i l l a c c o r d i n g l y l i m i t ourselves to 
more modest o b j e c t i v e s . Our o v e r a l l purpose i s t o develop a 
framework f o r understanding the process of s i g n design. We w i l l 
attempt i n t h i s chapter to shed some l i g h t on the r e l a t i o n s h i p 
between signs and t h e i r users as a p r e l i m i n a r y t o Chapter I I I , 
where we s h a l l widen our framework t o include the r e l a t i o n s h i p 
between signs and t h e i r makers. Thus our r e a p p r a i s a l w i l l focus 
on a l i m i t e d aspect o f the sign process. 
2.1.2 Before narrowing our discussions down to the above 
o b j e c t i v e we w i l l sketch the o u t l i n e of the whole f i e l d of 
semiotics and p o i n t out i t s f e a t u r e s . I n doing so we w i l l attempt 
to show the breadth of the f i e l d and why there are b a r r i e r s to 
progress i n our knowledge of i t . We w i l l a l s o show i n what way 
our own i n t e r e s t s f i t i n t o the f i e l d . 
2.1.3 We w i l l then focus our a t t e n t i o n on t h e o r i e s of s i g n 
behaviour. This V 7 i l l provide.us w i t h a p l a t f o r m on v/hich t o 
develop our concept of the r e l a t i o n between signs and t h e i r users. 
2.1.4 We w i l l then address our a t t e n t i o n to the problem of 
c l a s s i f i c a t i o n of signs. This w i l l r e i n f o r c e the need f o r t r e a t i n g 
the area i n terms of r e l a t i o n s h i p s . F i n a l l y , we w i l l explore the 
framework of enquiry which we s h a l l use i n the r e s t of t h i s study 
and consider i t s l i m i t a t i o n s . 
2.2 Semiotics - The Science of Signs 
2.2.1 The term 'semiotic' has a long h i s t o r y . I t was introduced 
i n t o the E n g l i s h vocabulary by John Locke, who borrowed i t from 
Stoic terminology. However, despite extensive study over many 
c e n t u r i e s , the f o r m u l a t i o n of semiotics i n t o a d e f i n i t e f i e l d w i t h 
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c l e a r areas of concern, has been r e l a t i v e l y recent. The precurser 
of modern semiotics was undoubtedly Charles Pierce who developed the 
idea of meaning as a T r i a d i c r e l a t i o n . This was l a t e r used by Ogden 
and Richards (1923), i n t h e i r c l a s s i c work 'The Meaning of Meaning', 
M o r r i s (1938), drawing on Ogden and Richards and P i e r c e , formulated 
the framework of semiotics i n t o three areas of concern; S y n t a c t i c s , 
Semantics and Pragmatics,* We s h a l l discuss the nature of these 
areas i n 2,2,3, Morris's e x p l i c i t i n t e n t i o n was t o l a y the foundation 
f o r a t r u l y i n t e r d i s c i p l i n a r y f i e l d of enquiry " . . . . b r i d g i n g the gap 
between the b i o l o g i c a l sciences on the one hand, and the p s y c h o l o g i c a l 
and human s o c i a l sciences on the other and throwing a new l i g h t on 
the r e l a t i o n o f the so c a l l e d 'formal' and ' e m p i r i c a l ' sciences". 
( M o r r i s 1938) 
However, t h i s promise was never r e a l i s e d and r e s u l t e d i n a 
narrowly b e h a v i o u r i s t a n a l y s i s of the s i g n process i n h i s l a t e r work 
(1946). Despite recent attempts t o remedy t h i s by MoJ-donado (1961), 
the bias remains. 
2,2,2 Looking now i n more d e t a i l a t the areas of c o n s i d e r a t i o n 
which d e l i n e a t e the f i e l d of s e m i o t i c s , we w i l l s t a r t w i t h the model 
proposed by Ogden and Richards (1923). They p o s t u l a t e d a t r i a d i c 
r e l a t i o n to define the nature of a sign ( F i g . 7) 
F i g . 7 
OUGHT 
SIGN REFERENT 
The importance of t h i s model l i e s i n the r e a l i s a t i o n t h a t a s i g n 
* This b r i e f resume i s taken from Meredith (1955). 
2.2.3 
only r e f e r s to something v i a a thought process. This i m p l i e s t h a t 
a sign cannot be defined i n i s o l a t i o n but only i n terms of t h i s 
t r i a d i c r e l a t i o n . Thus the meaning of the sign i s not only 
i n t r i n s i c to the si g n but i s a f u n c t i o n of the r e l a t i o n s h i p . I f 
we accept t h e i r a n a l y s i s we must conclude t h a t i t i s l o g i c a l l y 
meaningless t o ask the question;- "Wliat does t h a t sign mean?", 
since the meaning i s not a f u n c t i o n o f a si g n but a f u n c t i o n of a 
r e l a t i o n s h i p , i n which the s i g n i s an element. This p o i n t i s 
c e n t r a l t o our argument and we s h a l l r e t u r n t o i t l a t e r . 
M o r r i s (1938, 1946) expanded the above framework t o 
i d e n t i f y the whole f i e l d of semiotics as i n F i g . 8 ( a f t e r Meredith 
1955). 
F i g . 8 
•,iGrjs o o o ^ 
SYMTAX 
o o o 
PRAGfiATjCb 
O O O RrJERENTS 
SEMA^JTICS 
Pragmatics i s the study of the r e l a t i o n s h i p betv/een signs and 
i n t e r p r e t e r s . This usage d i f f e r s from coroaon usage and w i l l be used 
throughout t h i s study i n the sense here defined. Semantics i s the 
study of signs i n r e l a t i o n to the o b j e c t or idea t o which they r e f e r 
and S y n t a c t i c s i s the r e l a t i o n of signs to each o t h e r . An important 
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f e a t u r e of a l l the areas of semiotics which M o r r i s d e f i n e s , i s t h a t 
the fundamental focus of enquiry i s not -an o b j e c t but a 
r e l a t i o n s h i p . We w i l l have occasion to consider t h i s p o i n t more 
f u l l y as our enquiry proceeds. (2.2.8) 
2,2.4 The three r e l a t i o n s h i p s considered above are l i m i t e d . I n 
order t o give semiotics a f i r m base on which t o develop, we must take 
account of other c o n s i d e r a t i o n s . What of the t h i r d side of the 
t r i a n g l e , the r e l a t i o n between i n t e r p r e t e r s and r e f e r e n t s , or put 
i n more conventional terms, the r e l a t i o n between man and the r e s t of 
the world? This could be regarded as an issue u n d e r l y i n g the basis 
of science. Whatever observations a s c i e n t i s t makes of the w o r l d 
and whatever conclusion he drav7s from those observations must be 
based on some p h i l o s o p h i c a l theory of knowledge. M o r r i s , however, 
regards t h i s as a sub-problem which can be solved by s e m i o t i c s i 
"Problems which are o f t e n classed as e p i s t e m o l o g i c a l or 
methodological f a l l i n l a r g e p a r t under s e m i o t i c , thus empiricism 
and r a t i o n a l i s m are a t heart t h e o r i e s as t o when the r e l a t i o n s of 
denotation o b t a i n or may be said to o b t a i n ; discussion of t r u t h and 
knowledge are inseparably l i n k e d w i t h semantics and pragmatics." 
But one m.ight ask what assumption does a s e m i o t i c i a n make 
about h i s methods of observation, which somehow transcend 
e p i s t e m o l o g i c a l consideration? Far from being one of the range o f 
problems to v/hich semiotics might address i t s e l f , epistemology i s the 
t h i r d side of the semiotic t r i a n g l e . Although i n some way d i s t i n c t 
from, a sign i s p a r t of the world i n h a b i t e d by man and i s thus 
subject also to e p i s t e m o l o g i c a l c o n s i d e r a t i o n . 
2.2.5 A f u r t h e r area of semiotics which i s o m i t t e d by M o r r i s but 
suggested by U]Iman (1962) i s the h i s t o r i c a l aspect. No science of 
' signs could be complete v/ithout c o n s i d e r i n g the e v o l u t i o n of signs 
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t o t h e i r present form. I f semiotics i s t o be t r u l y comprehensive, i t 
must address i t s a t t e n t i o n to the problem of how c u l t u r e i s 
t r a n s m i t t e d t o us from countless generations using the sign process. 
2.2.6 F i n a l l y , but of great s i g n i f i c a n c e i n the present enquiry 
i s the r e l a t i o n between the si g n and i t s maker. This i s not t o 
suggest t h a t a l l signs are made r a t h e r than n a t u r a l l y o c c u r r i n g , but a 
high p r o p o r t i o n of signs used by man are of h i s own making and i t i s 
w i t h t h i s process t h a t t h i s t h e s i s concerns i t s e l f . We s h a l l leave 
any discussion of t h i s u n t i l Chapter I I I where we s h a l l explore the 
d e t a i l e d complexity of t h i s r e l a t i o n s h i p . 
2.2.7 We have now completed our b r i e f sketch of the area of 
sem i o t i c s . We have expanded the semiotic framework to include areas 
ot h e r than those suggested by M o r r i s . I n F i g . 9 we can see a 
diagrammatic r e p r e s e n t a t i o n of the f i e l d . The a d d i t i o n of a t h i r d 
dimension i n the v e r t i c a l plane shows the h i s t o r i c a l aspect. The use 
of broken l i n e s i n the diagram i n d i c a t e s the areas where our knowledge 
i s imperfect or i n f e r e n t i a l . The c i r c l e of broken l i n e s i n d i c a t e s the 
p a r t i c u l a r area of i n t e r e s t i n t h i s t h e s i s . 
Fip.. 9 
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On the basis of F i g . 9 we can draw a number of conclusions. 
I t i s immediately apparent t h a t h i s t o r i c a l enquiry i n semiotics i s 
f r a u g h t w i t h d i f f i c u l t y . Very o f t e n the only concrete i n f o r m a t i o n 
i s a preserved sign or si g n system such as a work of a r t or a document. 
I n the case of the si g n maker and the i n t e r p r e t e r , we may have scant 
b i o g r a p h i c a l i n f o n n a t i o n . I n some cases, such as the cave p a i n t i n g s , 
we have very l i t t l e except the signs them.selves. This r e s u l t s i n 
endless and o f t e n s t e r i l e controversy as t o the 'meaning' of the 
p a i n t i n g s . We can also see t h a t our own area of i n t e r e s t i s l i m i t e d 
t o a very small fragm.ent of the t o t a l f i e l d . 
2.2.8 So f a r vje have been content to express the nexus which 
j o i n s the various p o i n t s i n the f i e l d by the term ' r e l a t i o n - s h i p ' . I n 
2.2.3 we observed t h a t the focus of enquiry i n semiotics was a set of 
r e l a t i o n s h i p s , not an o b j e c t . Therefore, we must now ask, what i s the 
nature of those r e l a t i o n s h i p s ? Nowhere i n h i s e a r l y work (1938) 
does M o r r i s make these c l e a r . What i s the r e l a t i o n s h i p between signs 
and i n t e r p r e t e r s ? Does a cause-effect r e l a t i o n s h i p p e r t a i n ? I f so, 
i n which d i r e c t i o n does i t operate? I s the r e l a t i o n s h i p i n t e r a c t i v e , 
pushing and p u l l i n g i n both d i r e c t i o n s ? We are given few clues to t h i s . 
I f we look a t h i s l a t e r work (1946) we f i n d the f o l l o w i n g d e f i n i t i o n f o r 
a s i g n ; 
" I f A i s a preparatory - stimulus t h a t , i n the absence of 
stimulus o b j e c t i n i t i a t i n g response sequence of a c e r t a i n behaviour -
f a m i l y , cavises i n some organism a d i s p o s i t i o n t o respond by response -
sequence of t h i s behaviour - f a m i l y , then A i s a s i g n " (my u n d e r l i n i n g ) . 
There i s no doubt t h a t he i s suggesting here a very d e f i n i t e 
cause-effect r e l a t i o n s h i p moving from, sign to i n t e r p r e t e r . However, 
the very choice of the term i n t e r p r e t e r suggests t h a t some a c t i v i t y 
\ a f f e c t i n g the r e l a t i o n s h i p a r i s e s from the organism. We are t h e r e f o r e 
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d e a l i n g here w i t h a DYNAI-IIG s i t u a t i o n , a process, Berlo (1960) 
suggests i n h i s discussion on the nature of the communication 
process* 
" I f we accept the concept of process, we view events and 
r e l a t i o n s h i p s as dynamic, on-going, ever changing, continuous. 
When we l a b e l something as a process, we also mean t h a t i t does not 
have a beginning, an end, a f i x e d sequence of events. I t i s not 
s t a t i c , a t r e s t . I t i s moving. The i n g r e d i e n t s w i t h i n a process 
i n t e r a c t ; each a f f e c t s a l l o f the o t h e r s " . 
I f we accept the concept of process as a p p l y i n g t o 
sem i o t i c s , which would seem reasonable, our problems are j u s t 
beginning, as Berlo p o i n t s o u t : 
"Much of the s c i e n t i f i c research i n communication attempts 
t o i s o l a t e f a c t o r s which do or do not make a d i f f e r e n c e i n the 
development of the process. Obviously a l l the i n g r e d i e n t s have not 
been determined - i n f a c t , there i s considerable basis f o r doubt as 
to whether they ever w i l l be determined". 
" I n any case, we need c o n s t a n t l y to remem.ber t h a t cur 
discus s i o n of a process i s incomplete, w i t h a force d order and p o s s i b l y 
a d i s t o r t e d p e r s p e c t i v e . Discussion i s u s e f u l , i t can lead t o g r e a t e r 
i n s i g h t about a process. But i t i s not a complete p i c t u r e , i t can 
never reproduce the process i t s e l f . We cannot l i s t a l l the 
i n g r e d i e n t s nor t a l k adequately about how they a f f e c t each o t h e r . We 
can provide some suggestions, some h i n t s about both the i n g r e d i e n t s 
and the dynamic of the process". 
The problems r a i s e d here are a t the hea r t o f the d i f f i c u l t i e s 
i n a r r i v i n g a t adequate explanations and understanding of semiotics. 
We have no adequate h e u r i s t i c s f o r e x p l o r i n g the dynam.ics of 
coiiimunication. There are possible d i r e c t i o n s which an enquiry i n t o 
developing adequate h e u r i s t i c s might proceed and the present author 
has gone some way towards dev'eloping these but ar, t h i s stage they are 
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p u r e l y s p e c u l a t i v e and a long way from serious a p p l i c a t i o n . We s h a l l 
b r i e f l y discuss these i n Chapter 6. For the purpose of t h i s enquiry 
we w i l l have to muddle along w i t h the English language as the only 
means a t our d i s p o s a l . 
2*3 Pragmatics - Signs and Behaviour 
We w i l l now address our a t t e n t i o n to the r e l a t i o n s h i p 
between signs and i n t e r p r e t e r s . Given the q u a l i f i c a t i o n s we have 
made i n 2.2.8 above, we can see the controversy over d e f i n i t i o n s of 
the s i g n process i n man as r e v o l v i n g around two p o i n t s . F i r s t l y , the 
la c k of an adequate language t o describe the dynamics of the process and 
the c o n t r a d i c t i o n s t h a t t h i s has e n t a i l e d . Secondly, but c l o s e l y 
r e l a t e d t o the f i r s t , a problem of d e f i n i n g the p o s s i b l e mechanisms i n 
man which e x p l a i n how we behave i n the presence of signs. We w i l l 
consider the l a t t e r p o i n t f i r s t . 
2.3.2, The debate on the p o t e n t i a l mechanism i n man which explains 
s i g n behaviour i s reviewed by Osgood (1953), Ke d i s t i n g u i s h e s f o u r 
approaches. The f i r s t o f these he terms the M e n t a l i s t i c View, which he 
summarises as f o l l o w s : 
"According to t h i s view, the r e l a t i o n betv;een signs and 
o b j e c t s i s e s t a b l i s h e d through the mediation of ideas". 
The main proponents of t h i s viev? are Ogden and Richards (1923). 
Considering t h e i r l i t e r a r y background they may be f o r g i v e n t h e i r n a i v e t y 
of p s y c h o l o g i c a l concepts. However, t h i s does not excuse p s y c h o l o g i s t s , 
as Osgood p o i n t s o u t : 
"The major d i f f i c u l t y w i t h t h i s theory from the p o i n t of view 
of science i s t h a t i t i s completely u n t e s t a b l e . A c t u a l l y i t merely 
s u b s t i t u t e s a word ( i d e a ) f o r an e x p l a n a t i o n ; i n order t o e x p l a i n the 
sign process we must f i r s t e x p l a i n the nature of idea". 
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2.3.3 The second viewpoint which t r i e s t o ignore the problem of 
i n t e r n a l processes i s based on a c l a s s i c a l c o n d i t i o n i n g model. Osgood 
r e f e r s to t h i s as " S u b s t i t u t i o n theory" and summarises i t as f o l l o w s : 
"Whenever something which i s not the o b j e c t evokes i n an 
organism the same r e a c t i o n evoked by the o b j e c t , i t i s a sig n of t h a t 
o b j e c t " . 
C l e a r l y , however, t h i s i s not the case. We do not respond 
to the word WATER i n the same way t h a t we respond t o the o b j e c t WATER, 
and f u r t h e r Osgood p o i n t s o u t : 
"The simple s u b s t i t u t i o n theory of l e a r n i n g on which t h i s 
view of the sign process i s based has i t s e l f been shown to be 
i n s u f f i c i e n t ; the response t o the co n d i t i o n e d stimulus i s seldom i f 
ever i d e n t i c a l w i t h the response t o the unconditioned s t i m u l u s " . 
2.3.4 Morris's view which Osgood c a l l s "the Sign Process as a >Set' " 
has already been given e a r l i e r (2.2.8). I t i s an attempt to avoid the 
p i t f a l l s of the previous t h e o r i e s . Osgood summarises the theory as 
f o l l o w s : 
".... any p a t t e r n of s t i m u l a t i o n which i s not the o b j e c t 
becomes a sig n of the o b j e c t i f i t produces i n an organism a ' d i s p o s i t i o n ' 
to make any of the responses p r e v i o u s l y e l i c i t e d by the o b j e c t " . 
As Osgood p o i n t s out, f a r from r e s o l v i n g the problems of the 
other t h e o r i e s i t ends up by f a l l i n g between them. We are l e f t w i t h 
the tei-m ' d i s p o s i t i o n ' which i s open to the same c r i t i c i s m as the term 
•idea'. I t also i n p a r t suggests ' s u b s t i t u t i o n ' since i t r e l i e s h e a v i l y 
on the e l i c i t e d behaviour being a t l e a s t p a r t of the r e p e r t o i r e of 
previous responses. VJhereas s u b s t i t u t i o n states simply t h a t an o b j e c t 
and a sign f o r t h a t o b j e c t only e l i c i t one response, M o r r i s i s suggesting 
t h a t one ob j e c t can e l i c i t miany responses. 
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2.3.5 I n an attempt t o c l a r i f y the p o s i t i o n Osgood says: " I f 
a l l s i gn processes must be learned, but not a l l learned stimulus 
response connections confer sign p r o p e r t i e s upon t h e i r e l i c i t i n g 
s t i m u l i , we must discover some reasonable d i s t i n c t i o n w i t h i n the 
class of learned behaviours" and f u r t h e r s t a t e s t h a t : 
"The d i s t i n g u i s h i n g c o n d i t i o n i s the presence or absence 
of a r e p r e s e n t a t i o n a l m.ediation process i n a s s o c i a t i o n w i t h the 
s t i m u l u s " . This then r e s u l t s i n the f i n a l theory of sign 
behaviour, Osgood puts the p r o p o s i t i o n f o r m a l l y as f o l l o w s : 
"A p a t t e r n of s t i m u l a t i o n which i s not the o b j e c t i s a 
s i g n of the o b j e c t i f i t evokes i n an organism a mediating r e a c t i o n 
(a) being some f r a c t i o n a l p a r t of the t o t a l behaviour e l i c i t e d by 
the o b j e c t and (b) producing d i s t i n c t i v e s e l f - s t i m u l a t i o n t h a t 
mediates responses which would not occur w i t h o u t previous 
a s s o c i a t i o n of none o b j e c t and o b j e c t p a t t e r n s of s t i m u l a t i o n " . 
The mediation hypothesis brings us c l o s e r to a r e c o n c i l i a t i o n 
between semiotics and l e a r n i n g theory. The work of Horton and 
KjeJdergaard (1961) and Rossel and Storms (1955) using p a i r e d 
associated l e a r n i n g s i t u a t i o n s , has provided experimental support 
f o r the mediation hypothesis. 
2.3.6 There i s one f u r t h e r p o i n t to consider before we conclude 
our discussion of the sign process. Osgood, i n seeking to draw a 
d i s t i n c t i o n betv/een sign and non-sign processes (2.3.5) assumes t h a t 
a l l sign processes must be l e a r n t . There i s ample evidence from 
animal studies t h a t i n s t i n c t i v e sign processes do e x i s t . VJhether 
such mechanisms e x i s t i n man i s subject to some doubt but there i s 
a great deal of suggestive evidence i n the v7ork of a number of 
research workers, Goss (1955) has i n v e s t i g a t e d innate arousal 
mechanisms i n man. His work was i n i t i a t e d by the NASA progranime. 
I n order t o main t a i n a high s t a t e of arousal f o r long periods i n 
as t r o n a u t s , he conducted a search of v i s u a l s t i m u l i which a f f e c t e d 
arousal l e v e l , w i t h a view t o incorporatiTig these i n c o c k p i t 
design. Lessler (1962) and Jones (1956 and 1961) have produced 
evidence which suggests t h a t there i s some basis f o r the theory o f 
sexual symbolism advanced by Freud (1938). The i m p l i c a t i o n o f 
these f i n d i n g s i s t h a t there may be a ' u n i v e r s a l ' basis f o r signs 
which i s common t o a l l mankind. While we w i l l not pursue t h i s l i n e 
any f u r t h e r a t t h i s stage, i t would be wrong to exclude i t as a 
p o s s i b i l i t y . We w i l l t h e r e f o r e not assume t h a t a l l sign processes 
must be l e a r n t . 
2.4 The C l a s s i f i c a t i o n o f Signs 
2.4.1 W i t h i n recent years there has been a considerable 
p r o l i f e r a t i o n o f signs and symbols. Attendant upon t h i s have been 
a large number o f attempts t o c l a s s i f y the phenomena. We w i l l n ot 
attempt t o review a l l these attempts, p a r t l y because many o f the 
c r i t i c i s m s we s h a l l make are common to a l l . We w i l l look ac two 
of the most recent systems, by Dreyfuss (1972) and Shepherd (1971)= 
2.4.2 Dreyfuss r e s t r i c t s h i m s e l f " t o those graphic symbols 
c u r r e n t l y i n use t h a t serve to give i n s t r u c t i o n s , d i r e c t i o n s and 
warnings". He does not include alphabets, numbers, trademarks and 
emblems. His basic categories are according to ' d i s c i p l i n e ' . By 
t h i s he means such categories as: accomm.odation and t r a v e l , 
a g r i c u l t u r e , a r c h i t e c t u r e , astronomy e t c . He a l s o categorises by 
what he c a l l s 'Graphic Form', by which he means those having s i m i l a r 
shape. The c r i t e r i o n f o r t h i s category are not made e x p l i c i t . As 
Dreyfuss says; "The o v e r a l l c l a s s i f i c a t i o n and arrangement of the 
symbols i s t h e r e f o r e of necessity a p u r e l y personal judgement, based 
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only on an i n d i v i d u a l 'eye' f o r the determination of graphic form". 
The outcome of t h i s i n d i v i d u a l i s t i c approach r e s u l t s i n a c e r t a i n 
confusion. For example, i n h i s sections i n which the human body i s 
used as a c l a s s i f i c a t i o n , we f i n d such a v a r i e t y of shapes and 
s t y l i s t i c methods of r e p r e s e n t i n g those shapes t h a t one i s l e d t o 
the conclusion t h a t he would seem to be confusing 'semantic' forms 
w i t h graphic forms. A f u r t h e r category i n use i s the index i n t o 
what he c a l l s 'Design Categories' which he introduces as f o l l o w s : 
" C e r t a i n ideas, f u n c t i o n s and p h y s i c a l s t a t e s are common to many 
d i s c i p l i n e s and have a wide v a r i e t y of a p p l i c a t i o n s " . Once again 
we have no set of v e r i f i a b l e c r i t e r i a against which these can be 
judged. They include such categories as: b u i l d i n g signage, forward 
and reverse, i n and o u t , increase and decrease. 
2.4.3 Shepherd's c l a s s i f i c a t i o n i s based on b i o l o g i c a l 
nomenc1a t u r e : ^ 
"Thus, the f i r s t broad groupings are l a b e l l e d classes and 
t h e i r subgroups d i v i s i o n s , o rders, f a m i l i e s and genera". The basis 
on which signs and symbols are a l l o c a t e d i n t o these c a t e g o r i e s i s 
t h e i r v i s u a l appearance. His system f o r doing t h i s i s h i g h l y 
e l aborated but a t r o o t has no greater v a l i d i t y t h a t Dreyfuss's 
'Graphic Form', He also includes a cross r e f e r e n c i n g system by 
' d i s c i p l i n e ' s i m i l a r t o Dreyfuss, 
2.4.4 We must now consider how u s e f u l these c l a s s i f i c a t i o n systems 
are i n r e l a t i o n to t h i s enquiry. There seem to be tv70 basic p r i n c i p l e s 
of c l a s s i f i c a t i o n a t work. The f i r s t o f these i s semantic. I n t h i s 
category both authors have attem.pted to c l a s s i f y signs and symbols 
according to t h e i r INTE^roED use. There i s however, a discrepancy 
which a r i s e s between t h a t i n t e n t i o n and the use t o which the s i g n may 
be p u t . I n t e r r a s of semiotic terminology there may be a discrepancy 
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between semantic and pragmatic c o n s i d e r a t i o n s . While semantic 
co n s i d e r a t i o n s may remain constant the pragmatic c o n s i d e r a t i o n s are 
i n a constant s t a t e of f l u x . I f the meaning of a sign i s p r e s c r i b e d 
but i t i s misused, we cannot appeal to a glossary, we must look a t 
the whole process. Thus we cannot use the c l a s s i f i c a t i o n system 
developed w i t h o u t extending i t by asking the question: How do the 
signs operate i n a p a r t i c u l a r context? By t h i s we are suggesting 
t h a t we must include the user and h i s behaviour i n r e l a t i o n to the 
s i g n . We s h a l l r e t u r n to t h i s p o i n t i n 2.5. 
The second c l a s s i f i c a t i o n p r i n c i p l e used i s apparently 
simple but i s very complex and misleading. I t i s based on the 
'Graphic Form* of the symbol or s i g n . We have suggested there i s 
evidence t h a t meaning and form are l i n k e d . As we s h a l l see i n 5.2.2 
t h i s l i n k i s used i n a design method and i n 5,2.4 f u r t h e r evidence 
f o r t h i s i s o f f e r e d . There may w e l l be semantic ' u n i t s ' i n v i s u a l 
forms but t h e i r nature must be discovered before they can be a p p l i e d 
to the c l a s s i f i c a t i o n of signs. 
As we have shown above, the c l a s s i f i c a t i o n of signs which 
ignores the pragmatic context i s of l i m i t e d use. To examine the 
pragmatic context we must pursue our enquiry i n another d i r e c t i o n . 
2.5 Pragmatics - The Measurement of Meaning 
2,5,1 There are two components i n pragmatics - the sign and the 
i n t e r p r e t e r . We have shown t h a t attempts t o c l a s s i f y signs V7hile 
i g n o r i n g the i n t e r p r e t e r are inadequate. This i s a t the very h e a r t 
of the r e l a t i o n s h i p concept we have developed. I n order to examine 
the r e l a t i o n s h i p f u l l y we must explore ways of observing the r e a c t i o n s 
of an i n t e r p r e t e r t o a s i g n . 
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2.5,2 For reasons which w i l l become apparent i n Chapter 3, i n 
t h i s enquiry we s h a l l always be concerned w i t h s i t u a t i o n s i n which 
the INTENDED use of a sign i s GIVEN, Thus we are s p e c i f y i n g the 
pragmatic context i . e . , the r e l a t i o n between sign and user, and we 
w i l l be studying the e f f e c t of v a r i a b l e s on t h i s r e l a t i o n . This 
approach, which w i l l be developed f u l l y as our enquiry proceeds, 
r e s t s on a number of assumptions. F i r s t l y , we are assuming t h a t 
pragmatics can be determined to some l i m i t e d e x t e n t . We do not 
know as y e t what the l i m i t s are and what v a r i a b l e s i n f l u e n c e those 
l i m i t s but we accept t h a t i t i s p o s s i b l e , given these q u a l i f i c a t i o n s , 
t o c o n t r o l the r e l a t i o n between signs and i n t e r p r e t e r s . 
So f a r , our discussions have been t h e o r e t i c a l and a b s t r a c t , 
when discussing the use of signs we move i n t o a p r a c t i c a l area. 
Signs must be l e g i b l e , d i s t i n c t from other signs, meaningful e t c . 
I f we look a t an i n d i v i d u a l road sign we can s p e c i f y a number of 
c r i t e r i a vjhich must apply; 
1. I t must be w i t h i n the f i e l d of v i s i o n of the m o t o r i s t . 
2. I t must be v i s i b l e under a l l road c o n d i t i o n s . 
3. I t must be l e g i b l e at a given distance. 
4. I t must be s i t e d to give the m o t o r i s t adequate time to 
respond. 
5. I t must be d i s t i n g u i s h a b l e from other road signs. 
6. I t m.ust be e a s i l y l e a r n t . 
This i s not a comprehensive l i s t , nor i s i t very p r e c i s e 
but i t gives an i n d i c a t i o n t h a t the use of a sign can be s p e c i f i e d 
and a l l of the features mentioned are p o t e n t i a l l y measurable. 
I n s o f a r as our enquiry i s s c i e n t i f i c we w i l l only be concerned v / i t l i 
those aspects of the use of a s i g n which can be s p e c i f i e d 
o p e r a t i o n a l l y . This n e c e s s a r i l y l i m i t s the scope of our enquiry i n 
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two d i r e c t i o n s . F i r s t l y we can only s p e c i f y uses i n o p e r a t i o n a l 
terms, and secondly, our measurement of users w i l l be l i m i t e d to 
those s p e c i f i e d . 
2.5.3 The most c h a l l e n g i n g f u t u r e enquiry outside the main 
theme of t h i s study w i l l be to r e l a t e the study of p u r e l y v i s u a l 
signs which are not p a r t o f a w r i t t e n language, t o the c u r r e n t 
studies i n the f i e l d of l i n g u i s t i c s and to t r y and e s t a b l i s h the 
nature of the r e l a t i o n s h i p between form ( i n a v i s u a l sense) and 
meaning. 
C H A P T E R I I I 
Sign Design 
"This basic need, vyhich c e r t a i n l y i s obvious o n l y i n man, i s 
the need of symbolization. The symbol-making f u n c t i o n i s one o f man's 
primary a c t i v i t i e s , l i k e e a t i n g , l o o k i n g , or moving about. I t i s the 
fundamental process of the mind and goes on a l l the time". (S. K. Langer), 
Summary 
This chapter i n t e g r a t e s the conclusions of Chapter I and 
Chapter I I on the nature of the design and the sign process and a r r i v e s 
a t a d e f i n i t i o n o f sign design as being the PROCESS OF ENCODING WHICH 
ORIGINATES A POTENTIAL MESSAGE AND PREDICTS ITS FULFILMENT OF GIVEN 
OBJECTIVES, 
The basis f o r enquiry i n t o t h i s f i e l d i s discussed and a model 
of the p o t e n t i a l i n f l u e n c e s on the design process i s evolved, 
3,1 I n t r o d u c t i o n 
3.1.1 Our task i n t h i s chapter i s t o i n t e g r a t e the conclusions o f 
Chapters I and I I and provide a framework f o r studying the process of 
sign design. This i s the main focus of our enquiry and the p o i n t towards 
which the previous chapters lead us. I n those we l a i d the groundvrork 
e v o l v i n g a d e f i n i t i o n of design and a framework f o r enquiry i n t o 
pragmatics. 
3.1.2 We s h a l l begin by d e f i n i n g the k i n d of system w i t h which we 
are concerned and we w i l l narrow our discourse down t o a p a r t i c u l a r 
sub-category w i t h i n t h a t system. We are concerned, as we have 
i n d i c a t e d i n the I n t r o d u c t i o n , w i t h communication systems and i n 
p a r t i c u l a r , w i t h v i s u a l communication systems. As p a r t of t h i s s e c t i o n 
we w i l l consider the problem of measurement r e l a t e d t o t h i s k i n d of 
system, 
3.1.3 We w i l l then r e l a t e our conclusions about v i s u a l communication 
systems t o the d e f i n i t i o n of design we evolved i n Chapter I and demonstrate 
the manner i n which these r e l a t e t o each o t h e r . 
3.1.4 The r e l a t i o n s h i p , v i a the system of the designer to h i s 
audience, w i l l form the basis of cons i d e r a t i o n s i n the next s e c t i o n , 
where we s h a l l i n t e g r a t e our conclusions from Chapter I I i n t o our 
framework. 
Having developed our framework i n general tezms we w i l l e xplore 
i t s d e t a i l e d r a m i f i c a t i o n s . 
3,2 Communication Systems 
3.2.1 As we e s t a b l i s h e d i n 1.2,8, design i s concerned w i t h the 
o r i g i n a t i o n of SYSTEMS. We w i l l now look i n d e t a i l a t the k i n d of SYSTFMS 
i n which we are i n t e r e s t e d . These are communication systems. The term 
•system' i s widely used and we should a t the o u t s e t d i s t i n g u i s h between 
'systems' as seen from the standpoint of an engineer, which i s l a r g e l y 
focused on the behaviour of the hardware, and our oxm view vjhich focuses 
on the human components i n the system. A u t h o r i t i e s d i f f e r i n the manner 
i n which they represent such systems but there are u n d e r l y i n g 
s i m i l a r i t i e s , 
3.2.2 A r i s t o t l e wrote the f i r s t t r e a t i s e concerned w i t h communication 
and i d e n t i f i e d three components: the speaker, the speech and the audience. 
(Roberts, 1946). Most c u r r e n t t h e o r i e s do not d i f f e r 
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s i g n i f i c a n t l y but tend towards greater complexity. A f r e q u e n t l y 
used contemporary model was developed by Shannon and Weaver (1949). 
I t i ncluded the f o l l o w i n g components: a source, a t r a n s m i t t e r , a 
s i g n a l , a r e c e i v e r and a d e s t i n a t i o n . The components of t h i s model 
do not d i f f e r g r e a t l y from A r i s t o t l e ' s . We can equate source w i t h 
speaker, s i g n a l w i t h speech and d e s t i n a t i o n w i t h audience, the 
remaining com.ponents i . e : t r a n s m i t t e r and r e c e i v e r can be seen to 
be refinements of the c h a r a c t e r i s t i c s of the speaker and the audience. 
The model we w i l l use i n t h i s enquiry i s as f o l l o w s ; 
F i g . 12 
SOURCE E>J CODER r^ESSAGE CHANNEL DECODER RECEIVER 
3.3 
i.3.1 
We have chosen t o c a l l the t r a n s m i t t e r and r e c e i v e r , an encoder and 
decoder r e s p e c t i v e l y . This more adequately describes t h e i r f u n c t i o n 
i n human communication. I t i s important to consider 'source' as 
embodying the n o t i o n of purpose. I n t h i s way we can t a l k about the 
OBJECTIVES of communication and t h i s w i l l Jielp us r e l a t e the concept 
of a communication system to the concept of design. 
V i s u a l Communication Systems 
I n general, we can define a v i s u a l communication system, as 
one which used p a t t e r n s of l i g h t as the channel of cominunication. A. 
s u r p r i s i n g l y l a r ge number of systems f i t i n t o t h i s category: gesture 
and f a c i a l expressions, a l l forms of p r i n t e d m a t e r i a l , photographs, 
f i l m , t e l e v i s i o n , deaf and dumb language, semaphore, p a i n t i n g and 
sc u l p t u r e . Some of these are not 'pure' v i s u a l communication systems. 
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F i l m and t e l e v i s i o n more f r e q u e n t l y t h a n n o t a r e accompanied by 
sound. W i t h i n t h i s v a s t a r r a y wc w i l l be c o ncerned w i t h o n l y a 
l i m i t e d a s p e c t . 
3.3.2 We s h a l l be a d d r e s s i n g o u r a t t e n t i o n t o t h o s e forms o f 
v i s u a l c o m m unication w h i c h a r e on a t w o - d i m e n s i o n a l s u r f a c e and 
s t a t i o n a r y . We a r e t h e r e f o r e e x c l u d i n g any t h r e e - d i m . e n s i o n a l 
forms and any w h i c h i n v o l v e movement. There a r e a number o f 
reasons f o r t h i s . The p r o c e s s v;e a r e s t u d y i n g i s e x t r e m e l y 
complex. I n o r d e r t o reduce t h e c o m p l e x i t y we have e x c l u d e d t h r e e -
d i m e n s i o n a l and t e m p o r a l c o n s i d e r a t i o n s f r o m t h i s e n q u i r y . I t i s 
hoped a t a l a t e r d a t e t o i n t r o d u c e t h e s e elements i n t o o u r 
framework b u t i t w o u l d be beyond t h e scope o f t h i s e n q u i r y t q d e a l 
w i t h them. A f u r t h e r b a s i s f o r l i m i t a t i o n i s r e l a t e d t o t h e 
absence o f f e e d b a c k . I n g e s t u r e and f a c i a l e x p r e s s i o n , t h e s o urce 
can c o r r e c t i t s message on t h e b a s i s o f feedback f r o m t h e r e c e i v e r . 
A f e a t u r e w h i c h c h a r a c t e r i s e s t h e k i n d o f communication systems we 
a r e i n v e s t i g a t i n g i s t h e absence o f d i r e c t feedback t o t h e s o u r c e 
f r o m t h e r e c e i v e r . As we s h a l l see, t h e a b i l i t y o f a d e s i g n e r t o 
p r e d i c t t h e response t o a message i n t h e absence o f t h i s f e e d b a c k i s 
one o f t h e f o c u s e s o f t h i s e n q u i r y . ' 
3.3.3 We w i l l now l o o k , i n p r i n c i p l e , a t t h e p r o b l e m o f 
measurement o f t h e system. We w i l l n o t c o n s i d e r a t t h i s p o i n t , t h e 
d e t a i l e d measurement o f p a r t s o f t h e system. We s h a l l o n l y l o o k a t 
t h e o v e r a l l system. I n t h i s r e s p e c t ; we a r e a s k i n g t h e q u e s t i o n : 
What i s t h e outcome o f communication? We c a n n o t l o o k a t t h e outcome 
w i t h o u t r e f e r e n c e t o t h e OBJECTlv^£,S o f c o n r n u n i c a t i o n . I f we assume 
t h a t c o m m unication i s p u r p o s e f u l , and i n t h e c o n t e x t o f t h i s e n q u i r y 
we can do s o ( 3 . 2 . 2 ) t h e n we must r e l a t e OBJECTIVES w i t h outcome. A 
human system w i l l produce many o u t p u t s w h i c h may have n o t h i n g t o do 
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w i t h t h e c o m m u n i c a t i o n . T h e r e f o r e , i n o r d e r t o n a r r o w our s e a r c h 
f o r d a t a we must r e l a t e t h e o u t p u t o f t h e system t o i t s i n p u t . 
What a r e t h e o u t p u t s o f a communication system t h a t a r e o b s e r v a b l e ? 
As w i t h most s t u d i e s o f human b e h a v i o u r t h e o n l y o b s e r v a b l e o u t p u t 
i s b e h a v i o u r . T h e r e f o r e o u r o b j e c t i v e s must be i n b e h a v i o u r a l t e r m s . 
T h i s i s n o t t o suggest t h a t b e h a v i o u r a l o b j e c t i v e s c o n s t i t u t e t h e 
o n l y o b j e c t i v e s i n co m m u n i c a t i o n , b u t t h e y a r e t h e o n l y ones w h i c h 
can be m o n i t o r e d a g a i n s t o u t p u t and hence t h e o n l y ones w i t h w h i c h 
we w i l l be c o n c e r n e d . 
3.4 V i s u a l Communication System D e s i g n 
3.4.1 We can now t e n t a t i v e l y i n t e g r a t e o u r d e f i n i t i o n o f d e s i g n 
w i t h o u r model o f t h e com m u n i c a t i o n system. A t t h e o u t s e t we must 
make a v e r y c l e a r d i s t i n c t i o n between t h e system t h e d e s i g n e r 
o r i g i n a t e s and t h e com m u n i c a t i o n system we have been d i s c u s s i n g . 
We have a l r e a d y s u g g e s t e d t h a t t h e OBJECTIVES (SOURCE) o f any d e s i g n 
p r o b l e m a r e GIVEN ( 1 . 2 . 4 ) . We have i n o u r p r e v i o u s s e c t i o n ( 3 . 3 . 2 ) 
d e c i d e d what t h e CHANNEL w i l l be and i m p l i e d w i t h i n t h e s e l i m i t a t i o n s 
a r e t h e n a t u r e o f t h e DECODER and t h e RECEIVER. The c h a n n e l v;e a r e 
p r o p o s i n g assumes t h a t t h e human v i s u a l system w i l l be t h e decoder 
and any s t a t e m e n t o f o b j e c t i v e s w o u l d i n c l u d e a r e f e r e n c e t o a 
s p e c i f i c t a r g e t a udience i . e . , a r e c e i v e r . 
3.4.2 The p a r t o f t h e d e s i g n e r i n t h e p r o c e s s as we have d e s c r i b e d 
i t , i s t h a t o f encoder. What he produces i s a POTENTIAL message. I t 
i s d e s c r i b e d as p o t e n t i a l because t o some e x t e n t t h e d e s i g n e r works 
o u t s i d e t h e p r o c e s s . I n terms o f o u r d e f i n i t i o n , t h e d e s i g n e r makes 
a p r e d i c t i o n a b o u t t h e outcome o f h i s e n c o d i n g and t h e message w h i c h 
r e s u l t s , i n terms o f t h e response o f a r e c e i v e r . I f t h a t p r e d i c t i o n 
i s f u l f i l l e d t h e n t h e message w i l l no l o n g e r be p o t e n t i a l . I f on 
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t h e o t h e r hand t h e p r e d i c t i o n i s n o t f u l f i l l e d t h e n t h e d e s i g n e r 
» 
may have t o m o d i f y h i s e n c o d i n g and hence t h e message remains 
p o t e n t i a l . 
3.4.3 The r e l a t i o n s h i p between encoder and message, o r between 
d e s i g n e r and d e s i g n i s dynamic. There i s a c o n s t a n t exchange, 
a l m o s t a d i a l o g u e w h i c h permeates t h e whole a c t i v i t y . I t i s t h e 
co r e a r o u n d w h i c h o u r whole e n q u i r y i s b u i l t . The d e s i g n e r makes 
a mark, l o o k s a t i t , m o d i f i e s i t . He w r e s t l e s w i t h i t u n t i l he i s 
s a t i s f i e d . We w i l l be c o n s i d e r i n g i n a l a t e r s e c t i o n t h e more 
f o r m a l d e s c r i p t i o n o f t h i s r e l a t i o n s h i p . From t h e above i t i s 
c l e a r t h a t between encoder and p o t e n t i a l message, t h e r e i s a 
feed b a c k r e l a t i o n s h i p , 
3.4.4 I f we t r a n s l a t e t h e above o b s e r v a t i o n i n t o d i a g r a m m a t i c 
f o r m we can p i c t u r e t h e s i g n d e s i g n p r o c e s s as i n F i g . 13. 
DB3ECTIVES_ 
(SOURCE) ENCODER 
\ 
\ 
POTENTIAL 
[MESSAGE 
PREDICTED FULFILriENT OF CBJECTIUrS 
(PREDICTED RECEIVER RE&POrJSE) 
T h i s i s t h e b a s i c model o f t h e d e s i g n p r o c e s s w h i c h we e v o l v e d i n 
Chapter I ( 1 . 3 . 6 ) . We can now t r a n s l a t e t h i s i n t o t h e f o l l o w i n g 
d e f i n i t i o n o f t h e s i g n p r o c e s s . 
SIGN DESIGN I S THE PROCESS OF ENCODING WHICH ORIGINATES A POTENTIAL 
MESSAGE AND PREDICTS ITS FULFILMENT OF GIVEN OBJECTIVES. 
T h i s can be seen t o be a s p e c i a l case o f t h e d e f i n i t i o n 
e v o l v e d i n 1.2.8. We h a v e nov/ b r o u g h t t o g e t h e r two o f t h e dominant 
c o n c e p t s i n t h i s s t u d y - communication and d e s i g n . We have 
s p e c i f i e d t h e n a t u r e o f t h e s e m i o t i c r e l a t i o n s h i p between s i g n s and 
s i g n makers (see F i g . 9 ) . We have n o t d e s c r i b e d what goes on i n t h e 
r e l a t i o n s h i p . We do n o t know. There a r e a number o f o b s e r v a t i o n s 
w h i c h may d i r e c t r e s e a r c h i n t o t h i s a r e a . There i s a m o t o r s k i l l 
component i n t h e r e l a t i o n s h i p w h i c h i s a l i m i t i n g f a c t o r . S t y l i s t i c 
s k i l l s i n t h i s a r e a a r e t e a c h a b l e . There i s a p e r c e p t u a l - c o g n i t i v e 
component w h i c h w o u l d seem t o have two p o s s i b l e f u n c t i o n s . F i r s t l y , 
i n r e l a t i o n t o t h e motor s k i l l , as t h e n e c e s s a r y feedback l o o p t o 
m o n i t o r t h e making o f a s i g n , and s e c o n d l y , as a t e s t e r o f p o t e n t i a l 
r e c e i v e r r e s p o n s e . When o p e r a t i n g i n t h i s l a t t e r mode, t h e d e s i g n e r 
i s ' p u t t i n g h i m s e l f * i n t h e r o l e o f a u d i e n c e . T h i s d u a l i t y i n d e s i g n 
b e h a v i o u r i s v e r y i m p o r t a n t . A t one p o i n t t h e d e s i g n e r i s a inaker and 
a t a n o t h e r he i s an o b s e r v e r b u t n o t n e c e s s a r i l y 'through h i s own 
eyes'. He a t t e m p t s , t o a g r e a t e r o r l e s s e r degree, t o see h i s v;ork 
as an a u d i e n c e w o u l d . 
T h i s i s a p u r e l y s p e c u l a t i v e a n a l y s i s w h i c h w i l l have t o be 
t h e s u b j e c t o f a g r e a t d e a l o f r e s e a r c h b e f o r e we can p o s t u l a t e a more 
p r e c i s e model. I t i s p o s s i b l e t o say t h a t t h e r e a r e two b a s i c 
i n g r e d i e n t s i n t h e s i g n d e s i g n p r o c e s s as we have d e s c r i b e d i t above. 
F i r s t l y , a making o f s i g n s , a n d s e c o n d l y , a m o n i t o r i n g o f t h e m a king. 
We can r e l a t e t h i s t o Jones's (1970) model o f d e s i g n b e h a v i o u r as a 
' s e l f o r g a n i s i n g system' ( 1 . 3 . 7 ) i n w h i c h he p o s t u l a t e d two d i s t i n c t 
a r e a s o f a c t i v i t y w h i c h c o r r e s p o n d t o t h e above a n a l y s i s (see 1.3.7). 
3.4.5 The l o g i c o f d e s i g n a c t i v i t y i s n o t t h e l o g i c o f r e c e i v e r 
r e s p o n s e . What t h e d e s i g n e r does, what t h e d e s i g n e r t h i n k s he i s 
d o i n g and how a r e c e i v e r responds a r e t h r e e v e r y d i s t i n c t domains. 
For t h e sake o f a t i d y model and an easy l i f e we may be t e m p t e d t o 
p o s t u l a t e t h a t a l l t h r e e a r e l o g i c a l l y r e l a t e d . However, a d e s i g n e r 
may have a v e r y d i s t o r t e d and even c o m p l e t e l y wrong image o f t h e 
r e c e i v e r . He may see t h e s i g n he produces as s a t i s f y i n g h i s O\TSX 
p e r s o n a l t a s t e and y e t t h e s i g n may n o t e l i c i t t h e d e s i r e d r e c e i v e r 
r e s p o n s e . M o r e over, we m i g h t make h i m a vrorse d e s i g n e r i f we t r y and 
c o r r e c t h i s knowledge and a t t i t u d e s . We must be c a r e f u l n o t t o l e t 
o u r model o f d e s i g n b e h a v i o u r become a d e s i g n method ( 1 . 3 . 2 ) , I n t h e 
d i s c u s s i o n w h i c h f o l l o w s on t h e p o t e n t i a l i n f l u e n c e s on d e s i g n 
b e h a v i o u r we must c o n s t a n t l y bear t h i s p o i n t i n m i n d . The e d u c a t i o n a l 
i m p l i c a t i o n s o f t h e above d i s c u s s i o n s h o u l d be o b v i o u s f r o m t h e comments 
made i n t h e I n t r o d u c t i o n . 
3,4.6 A p r i n c i p l e w h i c h has g u i d e d o u r approach so f a r , must be r e -
s t a t e d . We have d e f i n e d what c o n s t i t u t e s ' n o r m a l ' f u n c t i o n i n g i n d e s i g n 
b e h a v i o u r i . e . , t h e f u l f i l m e n t o f g i v e n o b j e c t i v e s . When t h i s p r o c e s s 
b r e a k s down we l o o k f o r causes and c u r e s . V7e do n o t s t a r t by assuming 
as d e s i g n method t h e o r i s t s do, t h a t t h e d e s i g n e r needs h e l p . The 
f u n c t i o n o f r e s e a r c h i s t o f i n d o u t I F he needs h e l p and o n l y t h e n t o 
s u g g e s t p o s s i b l e changes. Our method i s t h e r e f o r e based on an e n q u i r y 
i n t o t h e p a t h o l o g y o f d e s i g n b e h a v i o u r . 
3.5 P r a g m a t i c s and D e s i g n 
3.5.1 To c o m p l e t e t h e o v e r a l l shape o f t h e j i g s a w o f phenomena i n t h i s 
s t u d y we must now r e l a t e t h e c o n c l u s i o n s o f Chapter I I t o o u r model o f 
s i g n d e s i g n . 
3.5.2 I n 3.4.6 we made e x p l i c i t o u r a pproach t o s i g n d e s i g n b e h a v i o u r 
v i a t h e p a t h o l o g y o f d e s i g n . The same p r i n c i p l e can be seen t o u n d e r l i e 
o u r approach t o t h e s t u d y o f p r a g m a t i c s ( 2 . 5 . 2 ) . Not a l l p r a g m a t i c 
phenomena a r e ' i n t e n d e d ^ i n t h e sense t h a t someone has g i v e n a p a r t i c u l a r 
o b j e c t a s i g n v a l u e o r has p r o d u c e d an o b j e c t w h i c h i s a s i g n , w i t h a 
p a r t i c u l a r i n t e r p r e t e r i n mind. The s i g n i f i c a n c e o f a c l o u d i s a p r o d u c t 
o f n a t u r e o r t h e whim o f an i n t e r p r e t e r , and many s i g n s a r e o f t h i s k i n d . 
The s i g n s we a r e concerned w i t h a r e , by c o n t r a s t , a l l ' i n t e n d e d ' 
and we have l i m i t e d o u r s e l v e s b o t h when t a l k i n g a b o u t d e s i g n and 
p r a g m a t i c s t o s i t u a t i o n s where ' i n t e n t i o n ' i s o p e r a t i o n a l l y 
d e f i n a b l e . Thus t h e OBJECTIVES i n t h e d e s i g n p r o c e s s a r e t h e 
• i n t e n t i o n s ' i n t h e p r a g m a t i c c o n t e x t . I n t h i s way we have 
d e m o n s t r a t e d a c l e a r and i n t e r l o c k i n g s e t o f h e u r i s t i c s f o r 
i n t e g r a t i n g b o t h domains. The u n d e r l y i n g p r i n c i p l e i n p r a g m a t i c 
e n q u i r y i s a l s o v i a t h e p a t h o l o g y o f t h e p r o c e s s , l o o k i n g f o r 
causes and c u r e s f o r t h e breakdown o f a d e t e r m i n e d r e l a t i o n s h i p . 
3.5.3 Are we perhaps making a v a l u e judgement a b o u t b o t h d e s i g n 
and p r a g m a t i c s ? We have made an a s s u m p t i o n t h a t d e s i g n has a f u n c t i o n , 
a p u r p o s e . T h i s i s p e r f e c t l y i n k e e p i n g w i t h o t h e r d e f i n i t i o n s o f 
d e s i g n (see Appendix 1 ) . We have a l s o , f o r t h e purpose o f t h i s 
e n q u i r y , a d o p t e d a p a r t i c u l a r way o f m e a s u r i n g t h i s j i i . e , , o b j e c t i v e s 
are to be s t a t e d o p e r a t i o n a l l y and as we a r e d e a l i n g w i t h p r a g m a t i c 
r e l a t i o n s , t h e y must be s t a t e d i n b e h a v i o u r a l terms. When o b j e c t i v e s 
a r e f u l f i l l e d t h e y can be measured i n b e h a v i o u r a l t e r m s . I f t h e system 
i s f u n c t i o n i n g a b n o n n a l l y , t h e wrong b e h a v i o u r w i l l r e s u l t . I n t h i s 
sense we can t a l k a b o u t t h e p a t h o l o g y o f b o t h d e s i g n and p r a g m a t i c s . 
I f we a r e making a v a l u e judgement, i t i s t h a t d e s i g n has a purpose 
o r t h a t comm-unication i s p u r p o s e f u l . 
3.6 P o t e n t i a l V a r i a b l e s A f f e c t i n g S i g n D e s i g n 
3.6.1 We w i l l now e x p l o r e t h e range o f p o t e n t i a l i n f l u e n c e s on 
s i g n d e s i g n . B e f o r e d o i n g so t h e r e a r e two i m p o r t a n t q u a l i f i c a t i o n s . 
The d e s i g n e r may be i n f l u e n c e d by a g r e a t many a s p e c t s o f t h e c o n t e x t 
i n w h i c h he o p e r a t e s . He i s however, always s e l e c t i v e and he a l s o 
i n t e r p r e t s (Gagn^, 1962) . T h e r e f o r e vre must t a k e i n t o a c c o u n t n o t o n l y 
t h e p o t e n t i a l range o f v a r i a b l e s b u t a l s o t h e power o f t h e d e s i g n e r t o 
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i g n o r e a p a r t i c u l a r i n f l u e n c e . I f he a c c e p t s a p a r t i c u l a r i n f l u e n c e 
we cannot s i m p l y assume t h a t o u r p e r c e p t i o n o f t h a t i n f l u e n c e i s t h e 
same as t h e d e s i g n e r ^ . For example, t h e d e s i g n o f a w a l l c h a r t f o r 
c l a s s r o o m use w i l l be more t h a n l i k e l y i n i t i a t e d by a t e a c h e r . He 
w i l l g i v e t h e d e s i g n e r h i s o b j e c t i v e s , w h i c h may i n c l u d e t h e 
i n f o r m a t i o n t o be p r e s e n t e d and t h e age and t y p e o f c h i l d r e n v7ho 
w i l l use i t . The d e s i g n e r , r e a l i s i n g t h a t t h e acceptance o f t h e w a l l 
c h a r t depends on t h e t e a c h e r ' s judgement may e x e r c i s e h i s s e l e c t i v e 
judgement and r e g a r d t h e t,eacher as h i s a u d i e n c e r a t h e r t h a n t h e 
c h i l d r e n . F u r t h e r h i s work w i l l be i n f l u e n c e d by what he t h i n k s t h e 
t e a c h e r w i l l want. We may s t i l l end up w i t h a v^ery s a t i s f a c t o r y w a l l 
c h a r t f o r t h e c h i l d r e n . There a r e t h e r e f o r e two b a s i c d e s i g n e r 
v a r i a b l e s w h i c h o p e r a t e o v e r and above any p o t e n t i a l v a r i a b l e s 
coming t o t h e d e s i g n e r and t h e s e a r e : s e l e c t i o n and i n t e r p r e t a t i o n , 
3.6.2 We can c l a s s i f y t h e p o t e n t i a l i n f l u e n c e s on s i g n d e s i g n i n t o 
f i v e c a t e g o r i e s i n terms o f t h e o r i g i n o f t h e i n f l u e n c e . These a r e : 
t . . The o b j e c t i v e s 
2. The d e s i g n e r 
3. The c h a n n e l 
4. The decoder and r e c e i v e r 
5. Knowledge o f r e s u l t s 
3.6.3 L o g i c a l l y , i t w o u l d seem a p p r o p r i a t e t o b e g i n w i t h t h e 
o b j e c t i v e s . The n a t u r e o f t h e o r i g i n o f o b j e c t i v e s c o u l d be an 
i m i p o r t a n t d e t e r m i n a n t i n t h e d e s i g n p r o c e s s . The example o f t h e 
t e a c h e r g i v e n above i l l u s t r a t e s t h i s ( 3 . 6 . 1 ) . The r e l a t i o n s h i p between 
a d e s i g n e r and h i s c l i e n t i s o f i n t e r e s t i n a p r a c t i c a l sphere because 
th e c l i e n t i s u s u a l l y d i f f e r e n t f r o m t h e r e c e i v e r , b u t t h e d e s i g n e r must 
seek a p p r o v a l f o r t h e d e s i g n f r o m t h e c l i e n t and i n t h a t sense t h e c l i e n t 
can become t h e r e c e i v e r . I t i s an i n t e r e s t i n g q u e s t i o n r e l a t e d t o d e s i g n 
p r a c t i c e as t o w h e t h e r t h e d e s i g n e r s'hculd seek t o e d u c a t e t h e c l i e n t . 
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A second s e t o f i n f l u e n c e s a r i s i n g f r o m the o b j e c t i v e s 
r e l a t e s s p e c i f i c a l l y t o t h e o b j e c t i v e s t h e m s e l v e s . How complex 
i s t h e t a s k ? Com.plexity i s one o f t h e main reasons g i v e n f o r t h e 
development o f d e s i g n methods ( 1 . 3 . 2 ) , y e t we do n o t know what amount 
o f c o m p l e x i t y a d e s i g n e r can h a n d l e . We w i l l n o t d i s p u t e t h a t i t i s 
a p o t e n t i a l i n f l u e n c e on t h e s i g n d e s i g n p r o c e s s . 
The n a t u r e o f t h e o b j e c t i v e s i n terms o f p r e c i s i o n c o u l d 
be i m p o r t a n t . The l e g i b i l i t y o f a r o a d s i g n i s c r i t i c a l and must 
o p e r a t e w i t h i n c e r t a i n l i m i t s . A c c o r d i n g l y t h e c h o i c e o f t y p e f a c e 
i s e x t r e m e l y i m p o r t a n t . I n t h e case o f a p r i n t e d page t h e c h o i c e o f 
t y p e f a c e i s n o t so c r i t i c a l . 
The c o n t e n t o f t h e i n f o r m a t i o n niay be a f u r t h e r i n f l u e n c e . 
I s n e u t r a l i n f o r m a t i o n e a s i e r t o t r a n s l a t e i n t o a message t h a n 
e m o t i v e i n f o r m a t i o n ? There a r e many p o t e n t i a l v a r i a b l e s w i t h i n t h i s 
p a r t i c u l a r a r e a w h i c h c o u l d a f f e c t t h e p r o c e s s . 
We can suirariarise t h e above by s a y i n g t h a t t h e p o t e n t i a l 
i n f l u e n c e s a r i s i n g f r o m t h e OBJECTIVES a r e : 
1. C l i e n t 
2. C o m p l e x i t y 
3. P r e c i s i o n 
4. C o n t e n t 
3,6.4 The d i f f e r e n c e s between d e s i g n e r s c o u l d s e r i o u s l y a f f e c t t h e 
p r o c e s s . A l t h o u g h many o t h e r I n f l u e n c e s e x i s t , i t i s f u n d a m e n t a l l y 
th e b e h a v i o u r o f t h e d e s i g n e r w h i c h i s c r i t i c a l . B r o a d l y s p e a k i n g , 
t h e r e a r e t h r e e k i n d s o f i n f l u e n c e : g e n e t i c , d e v e l o p m e n t a l and 
e x p e r i e n t i a l . The i m p l i c a t i o n s t h a t f o l l o w f r o m these a r e m ^ a n i f o l d , 
and g i v e r i s e t o a l a r g e number o f q u e s t i o n s . 
Are t h e r e i n n a t e e n c o d i n g a b i l i t i e s v/hich d i f f e r f r o m one 
i n d i v i d u a l t o t h e n e x t w h i c h may a f f e c t t h e a b i l i t y o f one p e r s o n t o 
become a s u c c e s s f u l d e s i g n e r as opposed t o a n o t h e r w i t h l e s s e r 
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a b i l i t y ? Can we d i s c e r n a p a t t e r n o f development i n a c h i l d ' s 
a b i l i t y t o use v i s u a l images as a means o f communication? Do 
p e r s o n a l i t y v a r i a b l e s a f f e c t d e s i g n a b i l i t y ? Can d e s i g n a b i l i t y 
be t a u g h t ? A l l t h e s e q u e s t i o n s a r e e x t r e m e l y s i g n i f i c a n t i n t h e 
a r e a o f d e s i g n e d u c a t i o n . We a r e a l o n g way f r o m answering t h e s e 
q u e s t i o n s b u t we w i l l a t t e m p t i n a l a t e r s e c t i o n X o . f o r m u l a t e some 
g u i d e l i n e s f o r r e s e a r c h i n t h i s a r e a . 
A t t h i s s t a g e , we can do l i t t l e more t h a n i n c l u d e t h e s e 
a r e a s as p o t e n t i a l i n f l u e n c e s on t h e d e s i g n p r o c e s s . B e f o r e 
e m b a r k i n g on a s p e c i f i c s t u d y o f i n d i v i d u a l d i f f e r e n c e s i n d e s i g n e r s , 
we need t o e s t a b l i s h t h e k i n d s o f l i m i t s w h i c h e x i s t w i t h i n t h e 
a r e a . Our k e y c o n c e p t i n t h i s i s t h e n o t i o n o f PREDICTION . What 
a r e t h e l i m i t s o f t h i s ? C l e a r l y f r o m what we have s a i d i n Chapter I I , 
t h e l i m i t s a r e l i k e l y t o be f a i r l y l o o s e . Some i n f o r m a t i o n on t h i s may 
be g l e a n e d f r o m t h e p i l o t s t u d i e s r e p o r t e d i n Chapter IV, b u t t h e 
methodology o f these e x p e r i m e n t s needs c o n s i d e r a b l e r e f i n e m e n t b e f o r e 
t h e r e s u l t s can be used i n any way. 
We w i l l be r e t u r n i n g t o t h i s a r ea when we c o n s i d e r t h e 
r e l a t i o n s h i p between encoder and decode r , d e s i g n e r and r e c e i v e r . We 
w i l l , a t t h e moment, c o n c l u d e by summarising t h e above by s a y i n g t h a t 
t h e p o t e n t i a l i n f l u e n c e s a r i s i n g f r o m t h e ENCODER a r e : 
1. G e n e t i c 
2. D e v e l o p m e n t a l 
3. L e a r n t 
3.6.5 What i n f l u e n c e s does t h e channel b r i n g t o bear on t h e e n c o d i n g 
p r o c e s s ? We have i n t h i s s t u d y r e s t r i c t e d o u r s e l v e s t o a p a r t i c u l a r 
c h a n n e l ( 3 . 3 . 2 ) and a b a s i c 'manual' t e c h n o l o g y a p p l i e d t o e n c o d i n g . 
T h e r e f o r e , o u r p r e o c c u p a t i o n w i t h t h i s w i l l n e c e s s a r i l y be l i m . i t e d . 
However, f o r t h e sake o f a coro.pfehensive framework, vire w i l l n o t e a 
number o f p o t e n t i a l i n f l u e n c e s . 
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A b a s i c i n f l u e n c e i s the i n t e n s i t y o f l i g h t a v a i l a b l e . 
T h i s i s a key f a c t o r i n d e c o d i n g , and i s a w e l l documented and 
r e s e a r c h e d a r e a i n p s y c h o p h y s i c s . What i n f l u e n c e t h i s has on 
e n c o d i n g i s n o t known. W i l l a d e s i g n e r i n t u i t i v e l y t a k e such 
phenomena i n t o a c c o u n t o r does he need e x p l i c i t i n f o r m a t i o n a b o u t 
d e c o d i n g processes? We w i l l r e t u r n t o t h i s q u e s t i o n i n 3,5.7. 
The q u a l i t y o f l i g h t c o u l d be r e g a r d e d as a n o t h e r a s p e c t 
o f t h e same p r o b l e m i . e . , s u n l i g h t o r some f o r m o f a r t i f i c i a l l i g h t . 
We can a l s o ask some q u e s t i o n s o f t h i s as we d i d w i t h i n t e n s i t y . 
The normal c h a r a c t e r i s t i c o f any cha n n e l i s t h e presence 
o f n o i s e . I n t h i s c o n t e x t we may t h i n k i n terms o f such h a z a r d s as 
r a i n , snow and f o g . I n a d d i t i o n we c o u l d r e g a r d d i s t a n c e a t w h i c h 
an image may be l e g i b l e . 
Summarising t h e above we can say t h a t t h e p o t e n t i a l 
i n f l u e n c e s on d e s i g n a r i s i n g f r o m t h e CHANNEL a r e : 
1. I n t e n s i t y 
2* Q u a l i t y 
3, Noise 
4. D i s t a n c e 
3.6.6 I t i s c o n v e n i e n t t o group t h e DECODER and RECEIVER t o g e t h e r 
s i n c e t h e y a r e p a r t o f t h e same i n d i v i d u a l , a n d ^ a r t from, t h e d e s i g n e r 
h i m s e l f , tineas a r e t h e m.ost c r i t i c a l a r e a j f o f p o t e n t i a l i n f l u e n c e s , always 
b e a r i n g i n mind t h a t we a r e t a l k i n g a b out what does i n f l u e n c e a 
d e s i g n e r r a t h e r t h a n what s h o u l d i n f l u e n c e a d e s i g n e r . I t w i l l be o f 
i n t e r e s t t o p s y c h o l o g i s t s n o t f a m i l i a r w i t h a r t e d u c a t i o n , t o r e a l i s e 
t h a t v e r y l i t t l e f o r m a l c o n s i d e r a t i o n has been g i v e n t o t h i s u n t i l 
r e c e n t l y i n a r t e d u c a t i o n . ( W r o l s t a d , 1969, S l e s s , 1 9 7 0 j D.E.S., 1971, 
W r i g h t , 1 9 7 3 ) . Some o f t h e i m p l i c a t i o n s o f t h i s a r e a l r e a d y m e n t i o n e d 
i n t he I n t r o d u c t i o n and w i l l be f u r t h e r e l a b o r a t e d on i n Cha p t e r Vr 
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S p e c i f i c a l l y i n r e l a t i o n t o e n c o d i n g , we may t h i n k o f b a s i c 
p e r c e p t u a l p r o c e s s e s . The r e c e i v e r s h a r e s t h e s e i n common w i t h t h e 
encoder and as such, t h e d u a l r o l e o f d e s i g n e r ( 3 . 4 . 4 ) i s s i g n i f i c a n t 
h e r e , as i n d e e d i t i s t h r o u g h o u t t h i s s e c t i o n . I t i s an i m p o r t a n t 
p r i n c i p l e i n t h e p r o c e s s o f comraunication t h a t encoders and decoders 
must be s i m i l a r i n o p e r a t i o n f o r communication t o t a k e p l a c e . We may 
i n a d d i t i o n t h i n k o f p e r c e p t u a l a b n o r m a l i t i e s such as c o l o u r b l i n d n e s s 
and o p t i c a l d e f e c t s as b e i n g p o t e n t i a l l y i n f l u e n t i a l . 
The age and s o c i a l b a ckground o f t h e r e c e i v e r a r e a l s o c r i t i c a l 
i n f l u e n c e s . We may be t e m p t e d t o say t h a t t h e s e a r e t h e most c r i t i c a l 
i n f l u e n c e s . One r e a s o n f o r t h e use o f v i s u a l c o m m unication i n c u l t u r a l l y 
h e t e r o g e n e o u s s i t u a t i o n s , such as a i r p o r t t e r m i n a l s o r Olympic, games, i s 
t h e b e l i e f t h a t t h e y p r o v i d e a u n i v e r s a l l y u n d e r s t a n d a b l e system ( D r e y f u s s , 
1 9 7 2 ). T h i s i s by no means an u n e q u i v o c a l p o i n t o f v i e w ( 2 . 3 . 9 ) . The 
above b e l i e f may l e a d one t o i g n o r e c r i t i c a l s o c i a l i n f l u e n c e s . For 
example, t h e c r e d i b i l i t y o f a message o r even a c h a n n e l has been shown t o 
a f f e c t t h e outcome o f communication ( H o v l a n d e t a l , 1953) and t h i s can 
v a r y j u s t as any o t h e r a t t i t u d e can f r o m group t o g r o u p . 
We a r e , t o r e m i n d t h e r e a d e r , concerned w i t h t h o s e i n f l u e n c e s 
w h i c h a f f e c t t h e a c c u r a c y o f any p r e d i c t i o n a d e s i g n e r may make. I t 
w o u l d seem r e a s o n a b l e t o s u g g e s t t h a t t h e s o c i a l ' d i s t a n c e ' between a 
d e s i g n e r and a r e c e i v e r may be a s i g n i f i c a n t f a c t o r . One w o u l d a l m o s t 
assume t h a t c ommunication w i t h one's peers was t h e most e a s i l y p r e d i c t a b l e 
i n terms o f response and t h a t t h i s p r e d i c t a b i l i t y w o u l d d i m i n i s h as t h e 
' d i s t a n c e ' between d e s i g n e r and audience grew. 
We may summarise t h e i n f l u e n c e s o f t h e DECODER/RECEIVER as 
f o l l o w s : 
1 . P e r c e p t u a l processes 
2. P e r c e p t u a l a b n o r m a l i t i e s 
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3. Age 
4. S o c i a l background a n d d i s t a n c e 
3.6.7 What do we mean by knowledge o f r e s u l t s ? Two d i s t i n c t 
k i n d s o f i n f o r m a t i o n f a l l i n t o t h i s c a t e g o r y . The f i r s t o f these 
r e l a t e s t o t h e i n f o r m a t i o n o f a g e n e r a l t h e o r e t i c a l n a t u r e t h a t 
may be r e l a t e d t o d e s i g n o r s p e c i f i c r e s e a r c h s t u d i e s o f a s p e c t s 
o f h i s own a r e a , o f w h i c h he i s aware and^ uses t o i n f o r m h i s 
d e s i g n a c t i v i t y . T h i s i s a s p e c i a l case o f what we have a l r e a d y 
m e n t i o n e d i n 3.6.4. We have s i n g l e d i t o u t because t h e r e a r e some 
n o t a b l e e d u c a t i o n a l i s t s who t a k e t h e v i e w t h a t i n f o r m j a t i o n can 
have a v e r y bad e f f e c t on t h e d e s i g n e r ' s a b i l i t y . 
"The s t u d e n t who has t o secure i m p l i c i t a p p r o v a l •from 
t h e p s y c h o l o g i s t , t h e b i o l o g i s t and a l l t h e o t h e r o l o g i s t s may 
f i n d them even more i n h i b i t i n g m e n t o r s . Many p r a c t i s i n g d e s i g n e r s 
a r e d e e p l y s u s p i c i o u s o f t h e s e t r e n d s i n a r t e d u c a t i o n . They f i n d 
i t h a r d t o name t h e o u t s t a n d i n g p r a c t i t i o n e r s t h e method has 
pro d u c e d . They s u s p e c t t h a t i t f o s t e r s c u l t u r a l name d r o p p i n g and 
t h a t t h i s d i s g u i s e s a s o r t o f c r e a t i v e c a s t r a t e a t w o r s t and a t 
b e s t a s c i s s o r s - a n d - p a s t e p a t t e r n maker" ( H o l l a n d , 1 9 6 6 ) . 
S t r o n g vrords i n d e e d , f r o m a man who i s C h i e f E d u c a t i o n 
O f f i c e r f o r t h e S o c i e t y o f I n d u s t r i a l A r t i s t s and D e s i g n e r s . We 
w i l l t a k e a more open v i e w and suggest t h a t we need t o be a b l e t o 
co n d u c t some r e s e a r c h i n t o t h i s whole area b e f o r e we can th r o v ; 
knowledge away. 
The second area c o v e r e d by t h i s c a t e g o r y i s knowledge 
d e r i v e d f r o m t e s t i n g a p a r t i c u l a r p o t e n t i a l message i . e . , f e e d b a c k 
f r o m t h e r e c e i v e r . How e f f e c t i v e l y can a d e s i g n e r compensate i n 
h i s e n c o d i n g f o r a f a i l u r e t o make a s a t i s f a c t o r y p r e d i c t i o n ? Can 
he do i t i j i aie attEffipt o r i s i t a m a t t e r o f s u c c e s s i v e a p p r o x i m a t i o n ? 
We w i l l d i s c u s s some i n t e r e s t i n g r e s u l t s on t h i s i n Chapter I V . 
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We can now summarise t h e p o t e n t i a l i n f l u e n c e s i n t h i s a r ea 
by e n u m e r a t i n g t h e f o l l o w i n g : 
1. P r i o r P r e c e d e n t 
2, Feedback 
3,6,8 The above i s a s k e t c h , an o u t l i n e , based on f i r s t h a n d 
e x p e r i e n c e i n d e s i g n p r a c t i c e and e d u c a t i o n . I t i s n o t i n t e n d e d t o 
be comprehensive b u t m e r e l y a s t a r t a l o n g t h e r o a d t o w a r d s d e f i n i n g 
t h e p o t e n t i a l i n f l u e n c e s on d e s i g n b e h a v i o u r . By way o f summ a r i s i n g 
t h e e n t i r e p a t t e r n o f i n f l u e n c e s we have d i s c u s s e d , v^ 2 have c r y s t a l i z e d 
i t i n t o d i a g r a m m a t i c f o r m i n F i g . 14. 
POTEriTIAL INFLUEfJCES OM SIGM DESIGN. 
OHJECTIUES 
1 . CI l e n t 
2 .Cor p l e x i t y 
3. P r e c i s i o n 
4. Conten t 
GENETIC 
OEUELOPr.ENT 
LEARWING • 
_4 
ENCODER 
I 
FiESSAGE 
vrr 
CHANr;EL 
1 . I n t e n s i t y 
2. D u a l i t y 
3. Noise 
4. D i s t a n c e 
1 . PRIOR PHECEDENt 
2. FEEDBACK 
DECODE R/f^cE IVER 
1 . P e r c o p t u j l 
Processesi 
2. Perr.:eptu3l 
A b n o r r n a l i t i e s 
3. Age 
4. S o c i a l FJack-
g r o u n d and 
' D i s t a n c e ' 
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The do u b l e s h e l l r o u n d t h e encoder and message i n d i c a t e s 
t h e s e l e c t i v e and i n t e r p r e t i v e f u n c t i o n ( 3 . 6 . 1 ) . The p e n e t r a t i o n 
o f t h e a r r o w s i n d i c a t e s t h e n e c e s s a r y minimium f o r d e s i g n t o o c c u r 
a t a l l . 
From F i g . 14 we can see t h a t t h e p o t e n t i a l range o f 
o b s e r v a b l e phenomena i n s t u d y i n g d e s i g n b e h a v i o u r i s v a s t , r a n g i n g 
f r o m t h e s o c i a l t o t h e p s y c h o l o g i c a l , and t h r o u g h t h e p h y s i o l o g i c a l 
t o t h e p h y s i c a l . The p i l o t s t u d i e s i n Chapter I V can be seen as a 
f i r s t a t t e m p t a t e x p l o r a t i o n i n t h i s a r e a . 
C H A P T E R I V 
P i l o t S t u d i e s i n D e s i g n B e h a v i o u r 
" I f a p i c t u r e p a i n t s a t h o u s a n d words, why c a n ' t I p a i n t ~-
you?" (pop s o n g ) . 
Summary 
T h i s c h a p t e r r e p o r t s two p i l o t s t u d i e s o f d e s i g n b e h a v i o u r 
w h i c h use t h e Semantic D i f f e r e n t i a l ( S . D.). They r e p r e s e n t t h e 
f i r s t development o f a methodology f o r e m p i r i c a l a n a l y s i s o f d e s i g n 
b e h a v i o u r . A number o f c r i t i c i s m s o f t h e i n s t r u m e n t s and s t a t i s t i c s 
a r e d i s c u s s e d and an o u t l i n e o f a more adequate methodology i s 
p r o p o s e d i n t h e c o n c l u s i o n . 
4.1 I n t r o d u c t i o n 
4.1.1 The v a s t range o f p o t e n t i a l i n f l u e n c e s on d e s i g n b e h a v i o u r 
o f f e r s a wide v a r i e t y o f avenues o f e n q u i r y . W i t h no adequate 
p r e c e d e n t , i t was f e l t n e c e s s a r y t o c o n d u c t some e x p l o r a t o r y s t u d i e s 
t o i r o n o u t a methodology and t o i n v e s t i g a t e t h e p o t e n t i a l o f a f u t u r e , 
more r i g o r o u s e n q u i r y . 
4.1.2 The s t u d i e s r e p o r t e d here a r e a l l concerned w i t h t h e p r o c e s s 
o f PREDICTION as d i s c u s s e d i n 3.4.4. The o p p o r t u n i t y f o r t h e f i r s t 
s t u d y was p r o v i d e d by t h e work u n d e r t a k e n on b e h a l f o f S u n d e r l a n d 
P o l y t e c h n i c , t o d e s i g n a house s t y l e f o r t h e i n s t i t u t i o n when i t was 
e s t a b l i s h e d i n 1970.* The house s t y l e i s , i n g e n e r a l term.s, t h e way 
* T h i s work was u n d e r t a k e n j o i n t l y by t h e a u t h o r and Mr R i c h a r d R a i n e r 
o f t h e Department o f V i s u a l Communication, Sunderland P o l y t e c h n i c , 
11 
J.- o i.y 
1^  C; C OjOOO OOC/ H,;. (!)^ ''^  - •- V. 
i ( j • OK 
QOC> ) • i ; • ' :0:y' H K,>C , („• O C OO (. ) o. , / • • / ' V . v_ •'' ' i' f •• - • -. < .- / -J 
' •• • ' ' • • 
O OO ! > c ' i. • i. } V ^ ^ . ) > ' i t , ; ,.' -.^  _•  • ..• 
ooo { > ( V J \ ^ ) ',('• O'O'O 
o o o c x: ; ( 'j ;". •: > ( -• V ' • V '\.0 
O O • /" •" \ . - ' "'i <" • O^l J V • / J V , ^ . ' ' . ^- ' •---
O (0 0 "• r "n ' : ^ • i O. : ',_ ( ' v.. * V >' '"--^  O ('^J ' V / • :, f } y '• C . . - ' ; ( \ '• V . ' 
(•} (} o 0 '\ ('' : i ' 0,.j'.. -OO 
ooo ( J V. " C ' ) J O 0' O- '•-) { '} (J f(') 
o o o i * o> C J O O O''. .J ij '% I , 
Newcastle p o l y t e c h n i c . 
0 
56 
i n which an i n s t i t u t i o n appears t o the p u b l i c through i t s l i v e r y , 
s i g n - p o s t i n g , p u b l i c a t i o n s e t c . , as a u n i f i e d body. 
The second study i s p a r t of the f i r s t year educational 
programme of the Sunderland Polytechnic Diploma i n Vi s u a l Conanunication. 
4.2 P i l o t Study 1 - A Study of the Gonnotative N e u t r a l i t y of Two Syuibols 
4.2.1 When Sunderland Polytechnic was formed i n 1970, the Board, 
of Governors asked the Vi s u a l Communication Department to develop 
the house s t y l e f o r the new i n s t i t u t i o n . The Polytechnic was formed 
by combining the former colleges of A r t and Technology. I t thus 
represented an amalgam o f many i n t e r e s t s . The OBJECTIVE which was 
given f o r the house s t y l e , was t h a t i t should be capable of r e f l e c t i n g 
t h i s d i v e r s i t y of i n t e r e s t . 
4.2.2 I t was decided by the design team to use a symbol which 
would be a ' v e h i c l e ' f o r r e p r e s e n t i n g t h i s d i v e r s i t y . A 15 x 15 m a t r i x 
of dots was chosen (see F i g . 15), such t h a t each separate department 
"could be i d e n t i f i e d as a symbol w i t h i n the m a t r i x thus g i v i n g i t a 
s p e c i f i c i d e n t i t y w i t h i n an o v e r a l l house s t y l e . The number, size 
and spacing of the dots was determined by studies o f l e g i b i l i t y , 
r e a d a b i l i t y and f l e x i b i l i t y i n use, which was reported i n the f i n a l 
recommendations submitted to the Board of Governors. The symbol was 
designed f o r use on s i g n - p o s t i n g , s t a t i o n e r y and p u b l i c a t i o n s . 
4.2.3 As the symbol, which would be the main source of i d e n t i t y , 
was to be a ' v e h i c l e ' , i t was f e l t t h a t i t should be c o n n o t a t i v e l y 
n e u t r a l , Wlien the prototype was evolved, i t was decided by the 
author to see j u s t how f a r i t was possible using e x i s t i n g techniques 
to t e s t t h i s OBJECTIVE i n terms of audience response. As designers, 
we had o r i g i n a t e d a POTENTIAI. MESSAGE which we had PREDICTED would 
FULFIL GIVEN OBJECTIVES: t h a t the symbol f o r Sunderland P o l y t e c h n i c 
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would be c o n n o t a t i v e l y n e u t r a l . 
4.2.4 The t e s t instrument used was the Semantic D i f f e r e n t i a l 
(S.D.), developed by Osgood, Suci and Tanenbaum (1957). I t has 
been used i n a great many studies of communication, but mainly 
i n the study of e f f e c t divorced^from i n t e n t i o n . I t s usefulness i n 
t h i s study stemmed from the f a c t t h a t i t i s a BEHAVIOURAL measure. 
I t can be t r a n s l a t e d i n t o OBJECTIVES and i t i s extremely f l e x i b l e . 
Thus, i n the present study, we were PREDICTING t h a t a RECEIVER would 
respond by f i l l i n g a S.D. a t the mid-point of each scale. The l i s t 
of p o l a r opposite a d j e c t i v e s used i n t h i s study was developed by 
Tucker (1955), from responses of subjects to a b s t r a c t and 
r e p r e s e n t a t i o n a l p a i n t i n g s a t an e x l i i b i t i o n (see F i g . 17). No other 
scale developed s p e c i f i c a l l y f o r v i s u a l m a t e r i a l was a v a i l a b l e and 
other studies which have examined responses to v i s u a l m a t e r i a l , 
n o t a b l y Craddick, Thumin and Barclay (1971) and S i d d i q i & Thieme (1959) 
do not make e x p l i c i t the o r i g i n of the scales they used. We s h a l l 
r e t u r n to the question of choice of scales i n the conclusion. 
As there was no e x i s t i n g data on connotative n e u t r a l i t y 
a gainst which to compare the r e s u l t , i t was decided to t e s t another 
symbol alongside the one we had designed. The symbol chosen was the 
one f o r Newcastle Polytechnic (see F i g . 16). This was also included 
i n order to see how the p r o f i l e of another p o l y t e c h n i c compared w i t h 
Sunderland. 
4.2.5 The choice of 'RECEIVER' i n t h i s study was c r i t i c a l . I t 
was decided t h a t the most important audience was p o t e n t i a l students. 
They 'Sv'ould be susc e p t i b l e to the manner i n which an i n s t i t u t i o n 
presented i t s e l f . Accordingly the subjects chosen f o r the t e s t were 
f o r t y - f o u r s i x t h formers (nineteen male, t w e n t y - f i v e female) from a 
l o c a l comprehensive school. Each subject was given two sheets of 
p o l a r opposite a d j e c t i v e s and i n s t r u c t i o n s (see Appendix I I ) . The 
order i n which subjects f i l l e d i n the t e s t sheets f o r each symbol 
was randomised. 
F i g . 17 V _ 
Semantic D i f f e r e n t i a l Scale used i n P i l o t Study 1 ( A f t e r Tucker 1955) 
hot 
pleasant 
lush 
v i b r a n t 
r e p e t i t i v e 
happy 
chao t i c 
smooth 
s u p e r f i c i a l 
passive 
b l a t a n t 
meaningless 
simple 
relax e d 
obvious 
serious 
v i o l e n t 
sweet 
s t a t i c 
c l e a r 
unique 
emotional 
t h i c k 
u g l y 
c o l d 
unpleasant 
austere 
s t i l l 
v a r i e d 
sad 
ordered 
rough 
profound 
a c t i v e 
muted 
meaningful 
complex 
tense 
su b t l e 
humorous 
gentle 
b i t t e r 
dynamic 
hazy 
commonplace 
r a t i o n a l 
t h i n 
b e a u t i f u l 
d u l l 
sincere 
r i c h 
bad 
i n t i m a t e 
masculine 
vague 
fe r o c i o u s 
s o f t 
usual 
c o n t r o l l e d 
wet 
s t r o n g 
s t a l e 
formal 
calming 
f u l l 
sharp 
i n s i n c e r e 
poor 
good 
remote 
feminine 
precise 
peaceful 
hard 
unusual 
a c c i d e n t a l 
. dry 
weak 
f r e s h ' 
in f o r m a l 
e x c i t i n g 
empty 
4.2.6 The t o t a l r e s u l t s on each scale f o r each sym.bol were averaged 
i n the norro.al way. The m.eans thus derived f o r both symbols are 
presented i n Appendix I I . The r e s u l t s give r i s e t o a number of questions. 
The f i r s t of these r e l a t e s t o the use of the mean w i t h t h i s k i n d of data. 
The mean i s the usual measure taken when analysing the S.D. r e s u l t s . I t 
was n o t i c e d w i t h some of the data t h a t Ss' judgements were a t times 
p o l a r i s e d a t opposite ends of the scale. The r e s u l t i n g mean gives an 
impression of n e u t r a l i t y . Further i f data are evenly d i s t r i b u t e d across the 
e n t i r e scale, the mean w i l l again be n e u t r a l . I n some circumstances t h i s 
may be an acceptable compression and loss of data. I n t h i s case however, 
the loss i s i n a d m i s s i b l e , since i t runs c o n t r a r y to the o b j e c t i v e s of 
communication. This leads on to the second question. Given t h a t under a l l 
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circumstances a c e r t a i n f l u c t u a t i o n from subject to subject w i l l 
occur, what degree of v a r i a t i o n i s acceptable? What c r i t e r i o n can 
we evoke which w i l l enable us to say t h a t the OBJECTIVES have been 
FULFILLED? For example, the highe s t score f o r n e u t r a l i t y on any 
scale was 18 out of 44 subjects ( 4 1 % ) . Could i t be argued t h a t 
some such percentage w i l l provide the basis f o r deciding whether 
an OBJECTIVE has been FULFILLED or not? We s h a l l r e t u r n t o t h i s 
problem l a t e r . 
The choice of scales f o r t h i s study was pragmatic but on 
cl o s e r s c r u t i n y , i t was thought t h a t a set of scales should have 
been designed s p e c i f i c a l l y w i t h t h i s study i n mind. I t i s hoped a t some 
l a t e r date t o conduct a f a c t o r a n a l y s i s on t h i s data to a i d -in the 
c o n s t r u c t i o n of a new set of scales. Because the scales i n t h i s study 
are i n t e r - r e l a t e d no o v e r a l l meaningful s t a t i s t i c can be given. 
Perhaps the c l e a r e s t , though rudimentary i n d i c a t i o n o f 
n e u t r a l i t y comes from l o o k i n g a t the i n d i v i d u a l scales and the 
r e s u l t s f o r the two symbols. By t a k i n g r e s u l t s w i t h a mean of 1.5 
or over on e i t h e r side of scale we f i n d there are a t o t a l of e i g h t 
such scores f o r NEWCASTLE and only three f o r SUNDERLAND. 
NEWCASTLE 
Ordered 1.8 
Serious 1.7 
Clear 2.0 
Sharp 1.5 
Masculine 1.7 
Hard 1.7 
C o n t r o l l e d 2.0 
Strong 2.3 
Formal 1.6 
SUNDERLAND 
R e p e t i t i v e 
Ordered 
C o n t r o l l e d 
2.1 
1.5 
2.0 
This i n d i c a t e s t h a t the NEWCASTLE symbol has many more strong 
connotations» 
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On a pu r e l y r e l a t i v e b a sis, the Sunderland symbol comes close t o 
FULFILLING THE OBJECTIVE of connotative n e u t r a l i t y . The NEWCASTLE 
r e s u l t s , c o i n c i d e n t l y , lend support t o the f i n d i n g s o f LESSLER (1962) 
on Freudian symbolism i n t h a t an obvious male symbol ( i n Freudian 
terms) does rev e a l a very 'masculine' syndrome of connotations. I t 
may be t h a t t h i s i s a p o t e n t i a l f a c t o r f o r the development of a new 
set of scales. 
V.2.7 I n conclusion, we can say t h a t the use of the S.D. i n i t s 
present form i s i n a p p r o p r i a t e f o r t h i s k i n d of study. F i r s t l y , a new 
set of scales must be designed and secondly, a form of s t a t i s t i c a l 
a n a l y s i s more s u i t e d to the t h e o r e t i c a l framework o f , t h i s study must 
be achieved. 
The rudimentary a n a l y s i s of the data does i n d i c a t e t h a t the 
SUNDERLAND symbol has few strong connotative values. 
4.3 P i l o t Study 2 - P r e d i c t i o n of Denotative and Connotative Meaning and 
the M o d i f i c a t i o n of Design 
4.3.1 The study we are about to discuss has a curious h i s t o r y . 
The o r i g i n a l idea derived from B a r t l e t t ' s (1932) now c l a s s i c experiment 
using i n k b l o t s i n which a wide range of responses were e l i c i t e d to a 
si n g l e s t i m u l i . The experiment was used as a set p r a c t i c a l on an 
i n t r o d u c t o r y course i n the Psychology of Perception f o r a r t students. 
With the development of the Visual Communication course at Sunderland 
the same basic experiment was introduced by the author as a f i r s t year 
exercise f o r students on t h i s course. Since the o b j e c t i v e of the course 
was to t r a i n coiTimunication system designers, the experiment took on a 
d i f f e r e n t emphasis. Design i s concerned w i t h c o n t r o l l i n g responses, w i t h 
FULFILLING OBJECTIVES, which i s not the case i n , the B a r t l e t t study where 
the v a r i e t y of responses which a s i n g l e stimulus produces i s the focus. 
I n s t e a d of c o n c e n t r a t i n g on v a r i e t y , the emphasis here was s h i f t e d t o 
modifying the a c t u a l i nk b l o t so as t o maxi.mise the occurrence of a 
p a r t i c u l a r response. ^ 
Many of the ideas i n t h i s t h e s i s grew out of these f i r s t 
year exercises which are rep o r t e d here. I t should be emphasised t h a t 
what f o l l o w s i s not a rigo r o u s s c i e n t i f i c experiment. I t i s the f i r s t 
s t r u c t u r e d exercise on an i n t e r d i s c i p l i n a r y course. I t i s the f i r s t 
time t h a t a student on the course considers the p r a c t i c a l and 
t h e o r e t i c a l problemis of v i s u a l communication. I t i s a l e a r n i n g v e h i c l e . 
The knov\Tledge, s k i l l s and a t t i t u d e s r e q u i r e d f o r the exercise are i n a 
formative stage and i t gives them substance. 
4.3.2 The exercise begins w i t h each student preparing an i n k b l o t . 
The i nk i s 'thrown' onto newsprint, allowed t o dry and the r e s u l t a n t 
image i s tr a c e d onto q u a l i t y c a r t r i d g e paper and rendered as a f l a t 
t e x t u r e l e s s black image. The shape o f t h i s b l o t i s used as a basis f o r 
deciding vAat the image w i l l be made t o represent. I n the next stage 
each student modifies h i s o r i g i n a l image i n as small a way as pos s i b l e 
but so as t o achieve a consensus of responses among a given t a r g e t 
audience ( u s u a l l y other s t u d e n t s ) . The students then e x p e r i m e n t a l l y 
t e s t the image by asking a sample of the audience to give i t a denotative 
meaning. I f the sample does not give a 100% response on the PREDICTED 
denotation, the image i s f u r t h e r m o d i f i e d , . This cycle i s repeated u n t i l 
100% response i s achieved. The next stage i s to take the f i n a l image 
and ask each student to prepare a S.D. p r o f i l e of the image which would 
i n h i s judgement be the t y p i c a l response of the t a r g e t audience to the 
image. Having prepared t h i s ' i d e a l ' p r o f i l e , the student then t e s t s h i s 
PREDICTION against the audience response to a S.D. t e s t . From the r e s u l t s 
of the t e s t the image i s mo d i f i e d i n order t o c o r r e c t any discrepancies 
between the PREDICTED and the observed p r o f i l e . 
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.3.3 The r e s u l t s of the above procedure vary considerably from one 
student to another, both as a r e s u l t of d i f f e r e n t s t a r t i n g p o i n t s i n 
terms of i n k b l o t s and i n terms of a b i l i t y and a p p l i c a t i o n . For 
purposes of i l l u s t r a t i o n , one such study i n v o l v i n g one student has been 
included i n d e t a i l , and i n Appendix I I I , I have included some photographs 
of other images and t h e i r m o d i f i c a t i o n s . 
I n F i g , 18 we can see the successive m o d i f i c a t i o n s made to the 
o r i g i n a l b l o t i n order t o achieve the desired r e s u l t . I t i s i n t e r e s t i n g 
to note t h a t t h i s i s a very d i f f i c u l t p r e d i c t i o n to make. No student 
has ever succeeded i n achieving a r e s u l t i n under three m.odifications. 
I t would appear from discussions w i t h the students, t h a t once the 
denotation has been decided, i t i s very d i f f i c u l t to v i s u a l i s e the image 
i n any other terms and i t o f t e n comes as a s u r p r i s e f o r some students to 
discover t h a t the audience do not see the image i n the same way. This 
phenomenon i s r e l a t e d t o the concept of 'set' and ' i n t e r f e r e n c e ' as found 
by Bruner & P o t t e r (1964) and t o the n o t i o n of 'Schemata' as developed by 
Abercrombie (1960). I t i s obviously an extremely important v a r i a b l e i n 
the behaviour of the designer and one which r e q u i r e s f u r t h e r study. 
The d e s i r e d denotative response was 'a school g i r l w i t h p i g -
t a i l s ' . The next phase was t o p r e d i c t the connotative meaning of the 
iiiiage to an audience. The student here constructed h i s own l i s t of 
antonyms, based on e x i s t i n g l i s t s and p r e d i c t e d where the modal r e s u l t 
f o r a group of 20 subjects should l i e . The subjects t e s t e d were once 
again a group of students ( t e n male, ten female). The r e s u l t s are 
presented i n Appendix I I I . Using the D score and c o n v e r t i n g - i t i n t o a 
product moment c o r r e l a t i o n as i n Osgood e t a l (1957, page 91), the f o l l o w i n g 
r e s u l t was obtained: 
r = -0.35 
This negative c o r r e l a t i o n was a t t r i b u t e d by the student to the absence 
of a face on the school g i r l . The image was then m o d i f i e d and th(. t e s t 
\ 
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repeated w i t h the same subjects. The r e s u l t i n g c o r r e l a t i o n : 
r = 0.42 
shows a considerable improvement i n the f i n a l image ( F i g . 19). 
4.3.4 I n t h i s study we can s e ^ the i n f l u e n c e o f a number o f f a c t o r s 
a r i s i n g f i r s t l y from the ENCODER and MESSAGE and secondly from, the 
i n f l u e n c e of FEEDBACK. O v e r a l l i t gives considerable i n s i g h t i n t o 
the d i f f i c u l t y o f c o n t r o l l i n g RECEIVER responses to a r e l a t i v e l y 
simple image but i t also demonstrates t h a t l i m i t e d c o n t r o l can be 
achieved and i n s o f a r as the student takes account of t e s t r e s u l t s , 
the m o d i f i c a t i o n s do produce a change i n response i n the desired 
d i r e c t i o n . 
4.4.0 Conclusions and Out l i n e s of Further Studies 
4.4.1 I t would seem from the previous studies t h a t there i s 
considerable scope f o r using the S.D. as a research t o o l i n t h i s area. 
However, before i t can be a p p l i e d s u c c e s s f u l l y , a number of 
j d i f i c a t i o n s both to the instrument and the method of analy s i n g data 
i s t be considered. The i n i t i a l problem to be resolved, however, i s 
the f o r m u l a t i o n of a basic experimental paradigm. 
4.4.2 I n the previous s t u d i e s , the OBJECTIVES emerged from w i t h i n 
the a c t u a l design a c t i v i t y . However, the d e f i n i t i o n o f design which 
vras evolved i n Chapter I and I I I speak of GIVEN OBJECTIVES. Therefore 
a basic s t a r t i n g p o i n t f o r any f u t u r e study must be the statement o f 
GIVEN OBJECTIVES. F u r t h e r , these o b j e c t i v e s must be s t a t e d i n 
BEHAVIOURAL terms. The S.D. could be adapted to f u l f i l t h i s 
requirement. The designer could be presented w i t h a GIVEN p r o f i l e 
on an S.D. and asked t o design a v i s u a l stimulus which would e l i c i t 
from a p a r t i c u l a r t a r g e t audience the same response as the GIVEN S.D. 
The designers performance can be measured by comparing the GIVEN 
moc 
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OBJECTIVES, i n the form of the given S.D. p r o f i l e , against the a c t u a l 
FULFILMENT of those OBJECTIVES, i n the form of the t a r g e t audience's 
response. 
4.4.3 The f i r s t question to consider i s the o r i g i n and 
c o n s t r u c t i o n of the GIVEN PROFILE. A content a n a l y s i s of design 
l i t e r a t u r e could be used to develop the basic source m a t e r i a l f o r a 
l i s t of p o l a r opposite a d j e c t i v e s . These could be subjected to a 
f a c t o r a n a l y t i c study to e s t a b l i s h the major f a c t o r s . The data from 
P i l o t Study 1 could be used i n t h i s way. I t may be t h a t the e v a l u a t i v e , 
potency and a c t i v i t y f a c t o r s e s t a b l i s h e d by Osgood e t a l would be 
adequate but the l i m i t e d a n a l y s i s of the data i n P i l o t Study 1 suggests 
t h a t there may be other f a c t o r s i n the stimulus m a t e r i a l used. The 
s p e c i f i c p r o f i l e could be developed from the above data i n two ways. 
F i r s t l y , an a c t u a l design problem could provide the basis. There are 
a great many competitions and b r i e f s provided by i n d u s t r y f o r designing 
symbols. One of these could be adapted to provide the basic p r o f i l e . 
A f u r t h e r p o s s i b i l i t y would be to s t a r t w i t h an e x i s t i n g symbol, f i n d 
the p r o f i l e f o r a given t a r g e t audience and then present t h i s to the 
designer and ask him to design a symbol conforming to the p r o f i l e . 
4.4.4 Using the GIVEN PROFILE as the v a r i a b l e i n the experimental 
s i t u a t i o n a number of questions could be asked. F i r s t l y , how much 
complexity as measured by the number of scales can a designer adequacely 
cope v;ith? Secondly, are c e r t a i n kinds of connotations easier to comn:,unicat< 
than others? For exam.ple, i s the connotation of dynamic or passive e a s i e r 
to comniunicate than ugly or b e a u t i f u l ? Are c e r t a i n p o s i t i o n s on the scales 
more e a s i l y a t t a i n e d than others? For example, i s 'very hard' as easy to 
communicate as ' s l i g h t l y hard'? 
4.4.5 C e r t a i n aspects of the S.D, instrument need to be examined 
more f u l l y . I n an S.D. study not re p o r t e d here, a sample of the 
d i s t r i b u t i o n o f scores v;as talcen. By adding the r e s u l t s v e r t i c a l l y 
the d i s t r i b u t i o n o f r e s u l t s along the seven p o i n t scale was fotmd 
t o be i n the f o l l o w i n g p r o p o r t i o n s : 
12% 13% 14% 22% 14% 13% 12% 
This may be a r e s u l t of subj e c t s ' n a t u r a l responses. I t c o u l d be 
t h a t subjects show a tendency towards g i v i n g n e u t r a l scores. A 
f i o r t h e r p o s s i b i l i t y i s suggested by the form of i n s t r u c t i o n s given 
t o s u b j e c t s . Close examination of the i n s t r u c t i o n s given i n Appendix 
I I shows t h a t subjects are asked' t o make a n e u t r a l response t o 
three c o n d i t i o n s : 
1. I f the scale i s n e u t r a l . 
2. I f the symbol i s equ a l l y associated w i t h e i t h e r side of the scale. 
3. I f the scale i s i r r e l e v a n t . 
I t may be t h a t the d i s t r i b u t i o n o f r e s u l t s , v/ith the bulge i n the 
middle, i s because subjects are malcing more than one k i n d o f response 
at the middle pai't. This could be t e s t e d e x p e r i m e n t a l l y by comparing 
two groups of subjects using the same stimulus m a t e r i a l . For one 
group the S.D. would be i n a standard form but the other group would 
receive m o d i f i e d t e s t sheets which would enal^le them t o provide a 
separate measure f o r N e u t r a l i t y and I r r e l e v a i i c e . Siich an experiment 
would be a necessary p r e l i m i n a r y t o e s t a b l i s h whether such a 
d i s t r i b u t i o n i s a f u n c t i o n of the t e s t or the n a t u r a l d i s p o s i t i o n of 
subj e c t s . 
4.4.6 I t was suggested i n 4.2.6 t h a t the mean does not provide an 
adequate basis f o r analysing the data from S.D.'s as they are t o be 
app l i e d i n t h i s area. The basic problem i s t h a t n e i t h e r the mean nor 
the mode provide s a t i s f a c t o r y measures of successful p r e d i c t i o n 
cilthough the mode i s m a r g i n a l l y the b e t t e r of the two. For the purpose 
o f f u t u r e studies we v ; i l l ignore the l i n e a r assujnption of the S.D. 
scale and adopt a d i f f e r e n t approach. Because we are d e a l i n g - w i t h an 
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expected response we w i l l d i s t i n g u i s h between c o r r e c t , p a r t i a l l y 
c o r r e c t and i n c o r r e c t responses. The system^.of measurement 
proposed w i l l d i f f e r from one p a r t of the scale t o another. Taking 
each p o s i t i o n i n t u r n , the extreme p o s i t i o n shown below has the 
f o l l o w i n g weightings 
Good 1 i ^ 0 0 0 0 Bad 
A l l r e s u l t s o c c u r r i n g on the extreme score are given a 
wei g h t i n g o f one. The two adjacent c a t e g o r i e s , being p a r t i a l l y 
c o r r e c t , are given weightings to r e f l e c t t h e i r degree of correctness. 
The n e u t r a l p o s i t i o n and those on the opposite side of the scale are 
i n c o r r e c t responses and are t h e r e f o r e ignored x^ith a w e i g h t i n g of 
zero. 
The next p o s i t i o n as shown below i s t r e a t e d s i m i l a r l y . 
Once again we ignore the n e u t r a l and opposite side of the scale. 
Good i i i 0 0 ,0 0 Bad 
The next p o s i t i o n i s treated s i m i l a r l y to the extreme 
p o s i t i o n but i n reverse. 
Good % i i 0 0 0 0 Bad 
F i n a l l y , f o r the mid p o i n t , weak connotations are accepted 
and the weightings are as f o l l o w s . 
Good _ _ h 1 h _ _ Bad 
The basis f o r t h i s system of weightings i s not e m p i r i c a l . 
I t i s designed to provide a d i s t i n c t i o n between c o r r e c t , p a r t i a l l y 
c o r r e c t and i n c o r r e c t responses, r e l a t e d to GIVES OBJECTIVES. 
The weightings of i ; and % are to i n d i c a t e degrees of p a r t i a l 
c orrectness. The a c t u a l choice of i ; and i s t o some exte n t 
a r b i t r . a r y but i t provides a basis f o r c o n s i s t e n t i n t e r p r e t a t i o n s . The 
use of % only on the mid p o i n t i s to emphasise t h a t only a v/eak ' 
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connotation i s i n any way acceptable and then only m a r g i n a l l y . To 
give a higher w e i g h t i n g would r e s u l t i n emphasising r e s u l t s which 
were c l u s t e r e d around the side of the scale r a t h e r than the c e n t r e . 
4.4.7 The use of the above method i s subject t o a f u r t h e r set 
of r e s t r i c t i o n s . I n any group response to an S.D. there i s t o be 
expected a c e r t a i n v a r i a t i o n beyond the c o n t r o l of the designer. 
The t h e o r e t i c a l ' i d e a l ' would be t h a t a l l responses would be a t the 
c o r r e c t p o i n t on the scale. Somewhere below t h i s w i l l l i e the 
p r a c t i c a l ' i d e a l ' . As y e t we do not knov; what t h a t i s l i k e l y t o be. 
From P i l o t Study 1 the f i g u r e of 4 1 % i s quoted as the h i g h e s t . T h i s , 
however, was t a k i n g the mid p o i n t o n l y . There are p o t e n t i a l 
v a r i a t i o n s i n t h i s f o r d i f f e r e n t p o s i t i o n s on the scale u s i n g the 
weightings developed above. 
A more c r i t i c a l p o i n t i s the lower l i m i t of successful 
r e s u l t s . We can derive t h i s by f i n d i n g the lov/est possible score 
which i s s t a t i s t i c a l l y s i g n i f i c a n t . Assuming we can shed some l i g h t 
on the problems r a i s e d i n 4.2.6, we can determine f o r any sample size 
what the expected score i s under Ho. using the w e i g h t i n g system. I t 
would then be possible to compare t h i s w i t h the observed score using 
Chi squared. 
4.4.8 We can summarise our conclusions by saying t h a t given 
s u i t a b l y constructed scales, a more r e f i n e d instruments and a more 
adequate method of s t a t i s t i c a l a n a l y s i s , along the l i n e s suggested, w i l l 
p rovide a basis f o r a programme of experiments to i n v e s t i g a t e many of 
the v a r i a b l e s i n the sign design process. 
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C H A P T E R V 
Review of Sign Design Methods 
"Here i s Edward Bear, coming downstairs now, bump, bump, 
bump, on the back of h i s head, behind Christopher Robin. I t i s , as 
f a r as he knows, the only V7ay of coming downstairs, but sometimes he 
f e e l s t h a t there r e a l l y i s another way, i f only he could stop 
bumping f o r a moment and t h i n k of i t . " (Winnie-the-Pooh, A,A. Milne) 
Summary 
This chapter reviews f i v e methods which have been published 
on sign design and concludes t h a t they do not c o n s t i t u t e a reasonable 
basis f o r a p p l i c a t i o n w i t h o u t r a i s i n g fundamental issues. 
5.1 I n t r o d u c t i o n 
5.1.1 I n t h i s chapter w^e w i l l review a number of methods which 
have been published, which r e l a t e to sign design. They are only the 
t i p of the iceberg. There are many designers i n v o l v e d i n sign design 
and undoubtably many methods of designing signs. Designers are 
concerned w i t h what they produce r a t h e r than w i t h t e l l i n g others how to produce. I t 
i s r e g r e t t a b l e however, t h a t more has not been published i n t h i s f i e l d 
t o a i d those i n v o l v e d i n design education. There i s an abundance of 
design methods as we suggested i n Chapter I and these have been 
adequately reviewed elsewhere (Jones, 1970). However, there i s no 
review of methods s p e c i f i c a l l y r e l a t e d t o sign design and i t i s to 
t h a t task t h a t t h i s chapter v / i l l devote i t s e l f , 
5.1.2 We s h a l l use the framework have developed i n t h i s study 
to c r i t i c a l l y underpin our reviev^. I n (1,1.2) we s t a t e d t h a t any 
adequate theory of design should be able t o evaluate the usefulness of 
d i f f e r e n t methods, k l i i l e wc are some way from an adequate theory, we 
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have developed a frainework which we have shown can be r e l a t e d t o 
a l l the aspects we have considered so f a r . We w i l l now use i t t o 
evaluate a number of d i f f e r e n t methods, so t h a t i n a sense, i t i s both 
the framework and the methods t h a t we are e v a l u a t i n g against each 
othe r . 
5.1.3 Because of the nature of the f i e l d i t ' ' i s d i f f i c u l t t o 
conduct a systematic l i t e r a t u r e search. I t i s p o s s i b l e t h a t other 
methods than those reviewed have been published, but not t o the 
knov/ledge o f the author. I t i s amazing t h a t many o f the methods are 
published w i t h o u t reference t o comparative or s i m i l a r methods which 
may have evolved elsewhere. 
5.2 The Ulm T r a d i t i o n 
5.2.1 The Hochschule f u r Gestalburg at Ulm, was founded eifter the 
second w o r l d war. I t was the designated successor of the Bauhaus, the 
German design school of the twenties which had such a profound 
i n f l u e n c e on tv;entieth century design. 'The Ulm school, f o l l o w i n g i n 
the f o o t s t e p s of i t s predecessor has i n i t s short l i f e ( c l o s e d 1968) 
given those i n v o l v e d i n design education a s i n g u l a r l e a d i n the breadth 
and depth of i t s approach t o the f i e l d . We s h a l l look here at three 
methods which emanate from the Hochschule. I n some respects they are 
s i m i l a r , as one might expect. U n f o r t u n a t e l y , the documentation a v a i l a b l e 
t o the author on these i s scant and i n English , and i t may be t h a t some 
of the c r i t i c i s m s are unwarranted. 
5.2.2 The f i r s t of these, 'Sign System Designs f o r Operative 
Communication' by Kaldonado and Bonsiepe ( l 9 6 l ) i s based on p r i n c i p l e s 
derived from semiotics and l i n g u i s t i c s and upon a method c a l l e d 
'synchronous observation' which i s defined i n the Glossary of Semiotics 
(Malaonado, 1S61) as a "research method which analyses signs w i t h respect 
t o t h e i r f u n c t i o n on a s o c i a l gtroup i n a c e r t a i n h i s t o r i c a l dimension". 
The p a r t i c u l a r case study through which they develop the method i s a 
" s i g n system f o r c o n t r o l and d i s p l a y panels of an e l e c t r o n i c d i g i t a l 
computer". 
The p r i n c i p l e s which they invoke are as f o l l o w s : 
a) The p r i n c i p l e of c o m b i n a b i l i t y . Though not e x p l i c i t l y 
s t a t e d h e r e , i t seems t o suggest a l i m i t e d number of u n i t s which, using 
c e r t a i n r u l e s , can be combined t o form composite meanings. The prime 
example i s phonogrammatic signs i . e . , " W r i t i n g , the signs of which 
stand f o r speech sounds" (Maldonado, 1961 ) . By v/ay of g i v i n g v a l i d i t y 
t o t h i s p r i n c i p l e they suggest t h a t " ....the p r i n c i p l e of c o m b i n a b i l i t y 
makes a sign system i n t o a f l e x i b l e one, capable of development, open 
and e a s i l y adapted t o nev/ requirements". I t can t^e seen t h a t t h i s i s a 
s y n t a c t i c a l c o n s i d e r a t i o n i n the sense i n which Morris uses the term. 
I t i s a p r i n c i p l e of ENCODING. The f i r s t question we must r a i s e i s , t o 
what extent does an ENCODING p r i n c i p l e developed by a designer, come t o 
be i n t e r p r e t e d by a DECODING RECEIVER? A PREDICTION i s i n v o l v e d here 
t h a t the ENCODING r u l e s used by a DESIGNER w i l l be s i m i l a r l y used by a 
RECEIVER, t h a t the same ' l o g i c ' w i l l operate. Studies i n l i n g u i s t i c s 
would seem t o suggest t h a t t h i s i s p o s s i b l e but i t would be of i n t e r e s t 
t o subject a si g n system, p a r t i c u l a r l y an ' a r t i f i c i a l ' one, t o e m p i r i c a l 
t e s t i n g . I s the ' f l e x i b i l i t y ' o f the system f o r the designer or the 
receiver? The studies v/e have reported i n t h i s enquiry deal w i t h the 
PREDICTION of denotative and connotative meaning. I t w i l l f a l l t o a 
f u r t h e r study t o look at PREDICTION of the use of s y n t a c t i c a l r u l e s . 
T?iis c r i t i c i s m i s not d i r e c t e d at the p r i n c i p l e of c o r a b i n a b i l i t y as 
such, but at the behavioural i m p l i c a t i o n s which derive from i t . I s a 
sign system more e a s i l y l e a r n t when the p r i n c i p l e i s applied? What s o r t 
of r u l e s of combination are most e a s i l y l e a r n t ? Does such a system help 
or hinder the d i s c r i m i n a t i o n betvreen d i f f e r e n t signs v / i t h i n the system? 
b) They then suggest a f u r t h e r ERODING p r i n c i p l e by 
advocating the use o f Logograms i . e . , " v i s u a l language s i g n f o r a 
r e f e r e n t , w i t h o u t t a k i n g accoxmt of the speech sound dimension" 
(Maldonado ,1961). They do so on the f o l l o w i n g b a s i s ; 
" ( l ) Logograms, i f s u i t a b l y designed, g e n e r a l l y serve 
the purpose b e t t e r as regards r e c o g n i s a b i l i t y , i d e n t i f i a b i l i t y 
and r e a d a b i l i t y than a phonogram". 
" ( 2 ) Logograms, because they are of a non-spoken 
character, surpass the r e s p e c t i v e n a t i o n a l language and have an 
i n t e r n a t i o n a l character. True, they must be l e f i m e d by means of 
a language, but they are not t i e d t o any p a r t i c u l a r language". 
The l a t t e r argi^ment would seem t o be a n a l y t i c a l l y 
d e f e n s i b l e and r e q u i r e no f u r t h e r j u s t i f i c a t i o n . However, the 
former argument would seem t o e n t a i l an e m p i r i c a l j u s t i f i c a t i o n . 
What can we gather from the phrases " i f s u i t a b l y designed" and 
"ge n e r a l l y " ? Presiomably a " s u i t a b l e design" of a logogram, would 
be more recognisable, i d e n t i f i a b l e and readable than i t s phonographic 
e q u i v a l e n t . I n p a r t , t h i s would seem t o be a s e l f f u l f i l l i n g 
prophecy but at a deeper l e v e l i t i s suggesting OBJECTIVES of 
SUCCESSFUL design, a l l of which are capable of being subjected 
t o e m p i r i c a l t e s t i n g . Therefore contained w i t h i n the phrase 
" s u i t a b l y designed" i s the i m p l i c a t i o n of successful PREDICTION of 
RECEIVER response. As we have shown from our own l i m i t e d study, t h i s 
i s by no means guaranteed. Thus the phrase " s u i t a b l y designed " 
contains a m u l t i t u d e of u n c e r t a i n t i e s . 
As an a i d t o developing s u i t a b l e signs w i t h i n the system, 
they advocate the method of synchronous obssr^/ation. This i s s p e l l e d 
out i n the f o l l o v / i n g wa}'": "a c e r t a i n r e f e r e n t e.g. the a c t i o n 'stop' 
i s not only designated i n pedestrian or motor t r a f f i c , but also i n 
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time and motion s t u d i e s , i n telegraphy, and i n medico-diagnostic 
apparatus. I d e n t i c a l o r s i m i l a r r e f e r e n t s operatfi in d i f f e r e n t 
s ign systems. Possible common fe a t u r e s of d i f f e r e n t signs f o r the 
same r e f e r e n t can be d i s t i l l e d by comparing the signs. I n t h i s 
way, under c e r t a i n circumstances, a s s o c i a t i v e constants^ appear; 
t a k i n g note o f these i n designing a sign system m.akes i t easier 
f o r i t t o be l e a r n t " . There are three assumptions, f o r which 
e m p i r i c a l evidence i s by no means unequivocal, upon which t h i s 
method restss f i r s t l y , t h a t i t i s p o s s i b l e t o M i s t i l ' common 
fe a t i r r e s of d i f f e r e n t signs w i t h the sam.e r e f e r e n t ; secondly, 
t h a t t h ere are such t h i n g s as 'a s s o c i a t i v e constants', and f i n a l l y , 
t h a t using these 'associative'constants', signs are more e a s i l y 
l e a r n t . 
To l o o k at the f i r s t assumption we must t r y and discover 
what i s meant by ' d i s t i l ' i n t h i s c o n t e x t . The signs c o l l e c t e d 
f o r o bservation are c l a s s i f i e d ' i n t o a number o f c a t e g o r i e s , r e l a t e d 
f o t h e i r f i a n c t i o n , form and o r i g i n . Having e s t a b l i s h e d a s i m i l a r 
f u n c t i o n , the forms are compared f o r s i m i l a r v i s u a l p r o p e r t i e s . 
At t h i s p o i n t there i s an i m p l i c a t i o n v/hich goes o u t s i d e the 
confines o f the immediate study and suggests t h a t s i m i l a r shapes 
have s i m i l a r meanings t o d i f f e r e n t s o c i a l groups. The i m p l i c a t i o n s 
o f t h i s assumption r e l a t e t o t h e o r i e s of p a t t e r n r e c o g n i t i o n , i n n a t e 
arousal mechanisms and some aspects o f Freudiaji and Jungian theory. 
There i s some evidence f o r the assumption, as we have already 
suggested (2.3.9, 2.4.4), but the r e l a t i o n s h i p betv;een form and 
meaning i s by no means est a b l i s h e d . This i s not to deny such a 
r e l a t i o n s h i p . The whole n o t i o n o f 'PREDICTION' as we have explored 
i t must hinge on some such l i n k , but i t s p r e c i s e nature must await 
f u r t h e r enquiry. The idea of ' d i s t i l l i n g ' the coirjr.on f e a t u r e s o f 
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d i f f e r e n t signs must be based on some k^ox^?ledge of the eq u i v a l e n t 
fonr i a l and semantic ' u n i t s ' i n v o l v e d . I t i s q u i t e l i k e l y t h a t such 
' u n i t s ' do e x i s t and t h a t designers i n t u i t i v e l y manipulate them and 
re c e i v e r s i n t u i t i v e l y read them, but i n order t o apply them i n a 
ri g o r o u s l o g i c a l and f u n c t i o n a l context we need more than the terra 
' d i s t i l ' to guide us. 
Having considered the f i r s t assumption, we can see more (^'^  
c l e a r l y what i s meant by a s s o c i a t i v e constants. I t i s a reasonable 
assumption t h a t i f such constants e x i s t , whether due to innate or 
learned f a c t o r s , they w i l l a i d l e a r n i n g of new signs. Hovrever, i t 
i s something which could be subjected to e m p i r i c a l t e s t i n g and 
t h e r e f o r e i t i s not necessary to make an assumption about t h e i r 
e f f e c t on l e a r n i n g , however reasonable. 
One f u r t h e r problem, which r e l a t e s to the use of a 
c l a s s i f i c a t i o n system f o r determining common elements, a r i s e s from 
our discussion of c l a s s i f i c a t i o n systems i n 2.4.4. Most ' a r t i f i c i a l ' 
s i g n systems are pr e s c r i b e d , not derived. There may be a discrepancy 
between intended and a c t u a l use. Further, the u n s u i t a b i l i t y o f a si g n 
f o r a p a r t i c u l a r use may be masked by l e a r n i n g , however d i f f i c u l t , 
which w i l l have taken place. To then use such a si g n as a basis f o r 
d e r i v i n g a new sign may r e s u l t i n f u r t h e r , not less confusion. 
5.2.3 Whereas the previous method r e l a t e d to the design of sign 
systems, the method v/hich we s h a l l now consider r e l a t e s to the design 
of s i n g l e signs f o r use as a trademark. D e s c r i b i n g the o v e r a l l 
i n t e n t i o n M u l l e r (1961) i n 'A V/orking Procedure i n Trade-Mark Design' 
says: 
" I n the f o l l o w i n g example we s h a l l i n v e s t i g a t e e x p e r i m e n t a l l y 
t o what ext e n t we can e s t a b l i s h p r i n c i p l e s f o r the design of trade 
marks v;hich perm.it a methodical and systematic working procedure. At 
the same time v;e must discover c r i t e r i a by means of v/hich r e s u l t s can 
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be t e s t e d and described". 
The example chosen is the design of a trade-mark f o r 
•Deutsche Buchgemeinschaft' (German Book A s s o c i a t i o n ) . 
"The trademark i s t o appear on books, l e t t e r heads, 
envelopes, p o s t e r s , announcements, prospectuses and on w a l l s . 
I n a d d i t i o n , the trade mark i s to be capable of use i n the form 
of a r e v o l v i n g neon s i g n . The trade mark i s to be capable of 
being produced by a l l knovm processes of r e p r o d u c t i o n , p r i n t i n g 
and d u p l i c a t i n g " . 
Up t o t h i s p o i n t i t would seem an impressive d i s p l a y of 
well-c o n s i d e r e d i n t e n t i o n s i n the development o f method and a 
comprehensive set of OBJECTIVES. What f o l l o w s i s not so c l e a r . 
We are f i r s t shown the development of the trademark using the 
i n i t i a l s d and b. There i s a t t h i s p o i n t no i n d i c a t i o n as to why 
t h i s p a r t i c u l a r Logotype development i s used. One i s tempted t o 
ask what a l t e r n a t i v e ideas were r e j e c t e d , i f any, before t h i s one 
was adopted and on what basis? 
We are then shown a s e r i e s of images i n which the t r a d e -
n^rk i s subjected t o v a r i o u s k i n d s of v i s u a l 'noise' a f t e r which 
i t i s concluded t h a t "A square trademark shows up t o the g r e a t e s t 
advantage i n a screen which i s not p a r a l l e l to the sides of the 
square. C i r c u l a r trade marks show up best i n a screen w i t h angles 
and s t r a i g h t l i n e s . I n a h i g h l y s t r u c t u r a l background, f i g u r e s 
w i t h a simple closed o u t l i n e show up b e t t e r than f i g u r e s w i t h a 
complicated, open o u t l i n e " . I t would seem from the way i n which 
we are l e d through the demonstrations t h a t we are being asked to 
obser-ve c e r t a i n s e l f evident t r u t h s . At a personal l e v e l , I f i n d 
the demonstration convincing. I n t h a t sense, the designer has 
SUCCESSFULLY PREDICTED my response. Can we then c a l l t h i s a ' t e s t ' 
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or an 'experimental i n v e s t i g a t i o n ' ? I t would seem t h a t the use 
of these terms i n t h i s context d i f f e r s from standard s c i e n t i f i c 
usage. I n many a r t j o u r n a l s we f i n d the term 'experimental' used 
as a synonym f o r ' e x p l o r a t o r y ' a c t i v i t y of a free-wheeling nature. 
However, c o n s i d e r i n g the appeals by the Ulm school t o a u t h o r i t i e s 
from psychology, sociology and l i n g u i s t i c s , i t would seem, t h a t the 
term 'experimental' does apply i n the normal s c i e n t i f i c sense, but 
u n f o r t u n a t e l y the experimental methods and r e s u l t s are not given 
and thus the conclusions given cannot be c r i t i c a l l y evaluated. 
Nowhere i n the paper are we shown whether m o d i f i c a t i o n s 
were made as a r e s u l t o f t e s t i n g and i t seems u n l i k e l y t h a t 
SUCCESSFUL PREDICTION occurred w i t h the f i r s t and only v e r s i o n of 
the symbol under a l l c o n d i t i o n s . F i n a l l y , the paper concludes 
w i t h a d e s c r i p t i o n of the trademark i n semiotic terms which once 
again i s o f f e r e d t o us as a s e l f evident t r u t h w i t h no em.pirical 
j u s t i f i c a t i o n s . 
I n what sense t h e r e f o r e i s t h i s a method? There 
would seem to be the suggestion,that having designed a trademark, 
i t should be t e s t e d i n a v a r i e t y of contexts to e s t a b l i s h those 
contexts i n which i t operates to the best advantage. Therefore, 
i t s claims t o being a method would seem to be r a t h e r weak. 
5.2.4 The f i n a l method to emerge from Ulm uses a more e m p i r i c a l l y 
based k i n d of 'synchronous observation' which Krampen (1969) c a l l s 
the 'Production Method i n Sign Design Research'. I t addresses 
i t s e l f t o answering e m p i r i c a l l y the question "...'.jhich signs 
people are a c t u a l l y using f o r themiselvas and among themselves". 
Krampen exp l a i n s the value of t h i s as f o l l o w s : 
"From the m a t e r i a l envelope of the signs which people 
produce i n the form of sketches and ' p i c t u r e s ' on paper, one can 
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draw conclusions as to the kinds of categ o r i e s they use t o d e p i c t 
the m a t e r i a l w o r l d i n t h e i r thoughts. I n l e a r n i n g about these 
c a t e g o r i e s , one acquires the power t o p r e d i c t whether a s i g n i s 
'understood' w i t h a c e r t a i n degree of p r o b a b i l i t y or n o t . 
'Understanding' takes place i f the p a r t i e s i n the communication 
process share a common stock of signs. The m a t e r i a l existence 
of the signs makes t h e i r p h y s i c a l exchange between the p a r t i e s 
p o s s i b l e . Once a sign has been m a t e r i a l l y d e l i v e r e d , the r e c e i v e r 
can i n f e r from i t the thought categories of the sender i f by 
comparison w i t h h i s own signs the sender's signs turns out to 
belong t o a common stock". 
Krampen has a p p l i e d t h i s method t o som.e very large cross-
c u l t u r a l samples. I n d e t a i l , i t c o n s i s t s of prese n t i n g subjects 
w i t h a l i s t o f concepts and asking them to draw p i c t u r e s which 
represent these concepts. The r e s u l t s are then analysed i n terms 
of the frequency w i t h which p a r t i c u l a r p i c t o r i a l elem.erits occurred 
r e l a t e d t o each concept and on the basis of t h i s : "Clear c u t 
recommendations f o r the design of i c o n i c signs can be m.ade i f the 
frequency of occurrence of a p i c t o r i a l i t e m i s s t a t i s t i c a l l y 
s i g n i f i c a n t . I n f a c t , on the basis of such data, the p r o b a b i l i t y 
of a s i g n being understood by a p u b l i c can be a c t u a l l y expressed 
i n percentages". 
The basis of t h i s method would seem t o have a c e r t a i n 
common sense v a l i d i t y and may i n f a c t work. Armed w i t h data of 
t h i s k i n d , a designer may be i n a p o s i t i o n to PREDICT RECEIVER 
response. There i s , however, a serious gap i n the l o g i c of t h i s 
method. The data i s e s s e n t i a l l y the attempts of non-designers t o 
design signs. We do not know f o r c e r t a i n whether the signs so 
produced would convey the same meaning to others i n the same group. 
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I n a loose sense t h i s i s 'design by democracy' but there i s no 
guarantee t h a t m a j o r i t y decisions ai^e n e c e s s a r i l y the r i g h t 
d e c isions. The only way t o e s t a b l i s h t h i s would be t o t e s t the 
p a r t i c u l a r sign derived i n t h i s way against an audience. The 
hypothesis ^^ )aJLLd be t l a t i f a. given percentage of a p o p u l a t i o n 
d e p i c t a s i g n f o r a concept w i t h a p a r t i c u l a r p i c t o r i a l , 
r e p r e s e n t a t i o n then when presented w i t h the p i c t o r i a l 
r e p r e s e n t a t i o n , t h a t same percen.tage w i l l 'understand' the 
concept. 
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I f we can e s t a b l i s h the g e n e r a l i t y o f the above 
hypothesis, then the 'method o f p r o d u c t i o n ' would be a va l u a b l e 
way o f p r o v i d i n g KI^ IOWLEDGE OF RESULTS as an ir_Fluence on the 
design process. 
5.2,5 The achievement of Ulm i s considerable i n the w o r l d 
of s ign design. I t i s a very r e a l attempt t o b r i n g s i g n design 
out i n t o the open and give i t - t h e o r e t i c a l as w e l l a s ' e m p i r i c a l 
content. I n general, one could say t h a t i t i s over-preoccupied 
w i t h s y n t a c t i c and semantic, at the expense of pragmatic 
c o n s i d e r a t i o n s . I n r e l a t i o n t o design methods, at a s u p e r f i c i a l 
l e v e l i t would seem t o be a view of designing as a s e l f o r g a n i s i n g 
system ( l . 3 . 7 ) . However, terms such as ' d i s t i l ' , the l a c k o f 
i n f o r m a t i o n i n the second method on how the design was selected, 
and the absence of any discussion i n the f i n a l method as t o how 
a designer ' d i s t i l l s ' the most frequent p i c t o r i a l r e p r e s e n t a t i o n , 
suggest a c e r t a i n 'black box' approach. The ir^ost important 
question o f a l l i s l e f t unanswered, i . e ; , i f v/e use these methods, 
w i l l the r e s u l t be a more 'SUCCESSFUL' design? 
5.3 Induced C r e a t i v i t y i n Design 
5.3.1 The black box methods such as-synectics, b r a i n s t o r m i n g 
and l a t e r a l t h i n k i n g have been used w i d e l y i n problem s o l v i n g 
s i t u a t i o n s , p a r t i c u l a r l y i n management. Their use i n design i s 
discussed by Jones ( l 9 7 0 ) . Of p a r t i c u l a r i n t e r e s t t o t h i s 
enquii-y i s the adaptation o f t h i s approach to v i s u a l symbol design 
by Bedno ( l 9 7 2 ) . He s t a r t s from the assumption t h a t ".....most 
designers tend t o f o l l o w a more or l e s s s i m i l a r procedure w i t h o u t 
e i t h e r knowing or being able t o describe i t " . This vague 
assumption i s f o l l o w e d by another o f no greater p r e c i s i o n . "Many 
stu d i e s of the c r e a t i v e act recognise t h a t i t u s u a l l y , or o f t e n , 
i n v o l v e s the steps o f problem d e f i n i t i o n , a n alysis,.generation, 
synthesis, development, refinement and p r e s e n t a t i o n " . On the 
basis of the above he developed a " . . . . . s t r u c t u r e d procedure t o 
guide the user through these steps". The procedure i n v o l v e s an 
i n i t i a l a m . p l i f i c a t i o n i n v e r b a l term.s of the f u n c t i o n of the 
"symbol. At no p o i n t i s the designer asked to consider whether a 
symbol i s or i s not the most appropriate end r e s u l t . A c h e c k l i s t 
of concepts r e l a t e d t o the f u n c t i o n of the symbol i s developed i n 
two ways, f i r s t l y , by using words which r e l a t e t o the concept 
which the symbol represents, and secondly, by drawing up a l i s t o f 
s u i t a b l e v i s u a l images r e l a t e d t o the concept. From ther e , twelve 
are selected on the basis of 'personal appeal'. Using a s i x by 
s i x m a t r i x these are then cast i n t o t h i r t y - s i x p o s s i b i l i t i e s by 
c o n s i d e r i n g a l l the p o s s i b l e p a i r e d combinations. Out o f these, 
twelve are s e l e c t e d and each i s ".....drawn as a s i n g l e , u n i f i e d 
v i s u a l image". From these, one i s selected f o r development and 
refinement. The reason f o r choosing t h i r t y - s i x , t h e n twelve, and then one 
i s not made c l e a r and i t would seem t h a t the d e c i s i o n i s an 
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a r b i t r a i y one. As w i t h the Ulm m.ethods, we are shown the 
development o f symbols and asked t o accept t h e i r e f f e c t i v e n e s s 
as a s e l f - e v i d e n t t r u t h . 
5.3,2 The proof of the pudding would seem to be i n the e a t i n g , 
Bedno regards the a p p l i c a t i o n of t h i s method as a t e s t o f i t s 
e f f e c t i v e n e s s . As he says: "To t e s t t h i s procedure, I assigned 
a problem t o two classes o f s i x t e e n students each A l l 
students were given the same procedure t o f o l l o w The end 
r e s u l t should be a simple, c l e a r v i s u a l symbol repr e s e n t i n g the 
i n s t i t u t i o n " . He concludes w i t h the f o l l o w i n g rem^arks: "Obviously 
theory and p r a c t i c e do not always c o i n c i d e , but the examples shown 
do i n d i c a t e a high l e v e l of performance con s i d e r i n g the absence 
of an i n s t r u c t o r , the u n f a m i l i a r i t y of the s u b j e c t , and the small 
amoxmt of time a v a i l a b l e . Some of these symbols are at about the 
same l e v e l as s i m i l a r p r o j e c t s p r e v i o u s l y given t h a t occupied weeks 
of e f f o r t " . These s u b j e c t i v e judgements are not r e l a t e d t o any 
. o b j e c t i v e c r i t e r i a of e f f e c t i v e n e s s . As the OBJECTIVES were at no 
p o i n t put i n OPERATIONAL terms, t h i s i s t o be expected. The most 
i n t e r e s t i n g aspect of t h i s paper i s h i g h l i g h t e d by Bedno when he 
says: "Having designed sym.bols p r o f e s s i o n a l l y , i t i s p o s s i b l e f o r 
me t o work 'backwards' fromi a goal t o a set o f procedures t h a t w i l l 
most l i k e l y lead up t o the goal". This contains a most i n t e r e s t i n g 
statement of the r e l a t i o n between PREDICTION and EXPERIENCE. Can 
t h i s method, i f v/e can i s o l a t e i t s e s s e n t i a l f e a t u r e s , be used t o 
short c i r c u i t a process of l e a r n i n g by the designer which has 
obviously taken place over a considerable p e r i o d of time? Tlie ansv/er 
t o t h i s must await moi'e c o n t r o l l e d research. On two coionts, a c e r t a i n 
degree of scepticism i s appropriate. F i r s t l y , there i s no evidence 
t o suggest t h a t the methods of 'involved c r e a t i v i t y ' are more 
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p r o d u c t i v e i n terms of ideas than u n s t r u c t u r e d methods. A 
comparative study by Taylor, ( l 9 5 3 ) revealed no d i f f e r e n c e s i n 
the output of pr o d u c t i v e ideas between groups using syr.ectic 
procedures and those using no e s t a b l i s h e d procedure at a l l . 
Secondly, the method as Bedno describes i t involves the user 
i n making a l a r g e number of s u b j e c t i v e judgements about the 
s e l e c t i o n and r e j e c t i o n o f v e r b a l or v i s u a l concepts. 
Experience i s boimd t o i n f l u e n c e t h i s process and the design 
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student may behave d i f f e r e n t l y t o a p r o f e s s i o n a l designer. 
5.3.3 This approach t o design problems has been h e a v i l y 
c r i t i c i s e d elsewhere ( l . 3 . 2 ) . The usefulness of h e u r i s t i c s 
o f any s o r t i n t h i s area i s j u s t i f i e d more on the basis of 
an appeal t o elaborated common sense r a t h e r than e m p i r i c a l 
proof. I t would be p o s s i b l e t o subject i t to such pr o o f using 
the framework we have developed i n t h i s study. I t vrauld i n v o l v e 
studying the r e l a t i o n s h i p between methods of ENCODING and 
"SUCCESSFUL PREDICTION. One aspect of the above method which 
would seem t o place l i m i t a t i o n s on i t s use i s t h a t i t favours 
those s i t u a t i o n s i n which a s i n g l e symbol r a t h e r than a fam.ily of 
simibols i s r e q u i r e d . Further, the m a t r i x only allows the 
amalgamation o f two concepts at any one time. This i m p l i e s a 
p a r t i c u l a r v i s u a l s y n t a c t i c s which may not be j u s t i f i e d . 
5.4 An Approach from Ergonomics 
5,4,1 Not a l l those i n v o l v e d i n symbol design regard the 
a c t i v i t y as n e c e s s a r i l y stemming from a v i s u a l l y based e x p e r t i s e . 
Easterby ( l 9 7 0 ) proposes a micthod based on the a p p l i c a t i o n o f 
f i n d i n g s from fundamental research t o design problems. I t 
contains the assumption t h a t raOWLEDGE OF RESULTS makes 
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PREDICTION easier. As he suggests: "An i n t u i t i v e design approach 
guesses at a good symbol w h i l e an experimental approach, which i s 
advocated here, attem.pts t o define a symbol stereotype and then, 
f u r t h e r , t o v a l i d a t e t h i s stereotype by experiment". The f i r s t 
cissumption t h a t we can question here i s Easterby's use o f the term 
• i n t u i t i v e * . I t i s not c l e a r what he means by t h i s except i n a'^^^ 
very loose sense t o suggest an absence o f any reasoning or 
systematic procedure. Perhaps he i s c o n t r a s t i n g 'black box' and 
•glass box' methods. Further, he i m p l i e s t h a t an 'experimental 
^ p r o a c h ' i s b e t t e r than an i n t u i t i v e approach. A f t e r a symbol 
has been designed, an experimental attempt t o v a l i d a t e i t s 
e f f e c t i v e n e s s i s c e r t a i n l y d e s i r a b l e , b u t of c r i t i c a l s i g n i f i c a n c e 
i s the process by which the 'stereotype' i s evolved. I n t h i s 
respect Easterby claims t h a t : "There i s , f o r example, a basic 
meaning associated w i t h a p a r t i c u l a r shape.,..". This assumption 
which i s p r e v a l e n t throughout the methods v/e have discussed, but 
r e f e r r e d t o d i f f e r e n t l y by d i f f e r e n t authors, i s supported 
p a r t i a l l y by some f i n d i n g s , as we have already discussed. The 
outstanding question i s how good a 'guess' can a designer make 
and given t h a t , how can we improve h i s guess. Easterby c i t e s a 
study by Kjp4.sh and Mudd ( l 9 6 2 ) i n which s i i b j e c t s assigned meanings 
t o a group of symbols using only p r i o r experience and the r e l a t i v e 
success i n doing so was used as a basis f o r modifying the symbols. 
This i s o n l y i n d i c a t i v e o f the f a c t t h a t the o r i g i n a l 'guess' was 
p a r t i a l l y successful and we must ask,.hov/, from an i n f i n i t y o f 
forms, d i d the designer s e l e c t the o r i g i n a l symbols t o t e s t ? 
•5,4.2 The next assumption of the method i s : "The more we can 
match the c h a r a c t e r i s t i c s of the v i s u a l image t o the i d e a l i s e d 
process o f d i s c r i m i n a t i o n and per c e p t i o n , the more r a p i d l y and 
unambiguously w i l l the symbol be perceived". The ' i d e a l i s e d 
process' i s based on the conclusions o f G e s t a l t Psychology and 
a niAmber o f p r i n c i p l e s such as •unit],'-, s i m p l i c i t y , symmetry, 
a l l of which r e q u i r e s u b j e c t i v e e v a l u a t i o n , Easterby does not 
take accoimt of more recent work on P a t t e r n Recognition and 
I n f o r m a t i o n Theory. We are thus back t o 'guessing', or i n our 
own terminology, t r y i n g t o PREDICT, ^ 
5.4.3 The o v e r - r i d i n g value o f Easterby's approach i s t h a t 
i t does not assxme t h a t the procedure i s f o o l p r o o f and r e l i e s 
f i n a l l y on e m p i r i c a l v a l i d a t i o n . This i s i n sharp c o n t r a s t t o 
a l l the other methods reviewed. 
5.5 Conclusions 
5.5.1 Two conclusions emerge from the methods reviewed. 
They a l l i n d i c a t e t h a t we need t o know a g r e a t e r amount about 
design behaviour, before we are i n a p o s i t i o n t o discuss design 
methods, 
5.5.2 They a l l r a i s e a l a r g e question about the r e l a t i o n s h i p 
between form and meaning. This must form the subject o f a great 
deal of f u r t h e r enquiry, 
5.5.3 I t has been p o s s i b l e t o show t h a t the framework 
developed i n t h i s study can be u s e f u l l y and c r i t i c e i l l y a p p l i e d 
t o design methods. 
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C H A P T E R V I 
Conclusion 
I t remains f o r us now t o look back at what has been 
achieved and p o i n t towards f u t u r e avenues of e n q i i i r y . 
P o s s i b i l i t i e s abound and i t would take a great deal o f space 
t o do f u l l j u s t i c e t o the p o t e n t i a l f o r f u t u r e resesxrch. 
Accordingly, I w i l l l i m i t myself t o a s-ummajry of the main areas 
and those aspects which are most important or which I f i n d most 
i n t e r e s t i n g . 
6,1 The Framework f o r Design Research 
6.1.1 The framework which we developed i n the f i r s t t^iree 
chapters and a p p l i e d i n Chapters IV and V was shown t o have a 
wide area o f a p p l i c a t i o n . This can be i t s only u l t i m a t e 
j u s t i f i c a t i o n . I t i s a framework around which a systematic body 
"of knowledge about design behaviour can be developed. I t i s not 
a theory of design behaviour. This should develop as more 
research i s conducted. 
6.1.2 One o f the most important issues t o emerge from design 
methods i s the problem of complexity. How much complexity can a 
designer cope with? By using the number of scales on a S.D. t e s t 
as the v a r i a b l e , i t should be p o s s i b l e t o shed some l i g h t on t h i s 
vexing issue. 
6.1.3 So f a r we have only used the behavioural m a n i f e s t a t i o n s 
of d e notative and connotative meaning as OBJECTIVES. These are 
extremely important aspects o f communication design emd they, t o 
some exte n t , form the core o f any encoding of messages. There 
are hov/ever, other important o b j e c t i v e s which co u l d be s i m i l a r l y 
t r e a t e d , f o r example, l e g i b i l i t y . Can a designer estimate the 
distance at which an image would be l e g i b l e ? How accurate i s h i s 
estimate? The l i m i t i n g f a c t o r here w i l l always be the extent t o 
which OBJECTIVES can be t r a n s l a t e d i n t o BEHAVIOURAL terms. 
However, even a l l o w i n g f o r t h a t the scope i s considerable, 
6.1.4 The concept of 'SOCIAL DISTANCE', would seem t o be an 
important issue. The d i f f e r e n c e from one audience t o another i s 
bound t o a f f e c t responses t o communication. This i n t u r n w i l l 
i n f l u e n c e the very s u b t l e r e l a t i o n s h i p between designer and 
audience, about which we know very l i t t l e . There are many 
questions one would wish t o ask. For example, how much and what 
q u a l i t y of i n f o r m a t i o n does a designer need t o know about an 
audience? 
6.1.5 The designer o f f e r s the most c h a l l e n g i n g focus o f 
research i n t h i s study. So f a r we have not considered any 
ps y c h o l o g i c a l v a r i a b l e s i n the designer which may a f f e c t the 
"process. The pioneer work of Simon and Newell ( l 9 7 2 ) i n using 
p r o t o c o l s i n studying problem s o l v i n g behaviour could y i e l d a 
r i c h source of i n f o r m a t i o n , Eastman's study which we c r i t i c i s e d 
i n Chapter I used t h i s method i n studying design behaviour and 
despite the l a c k of r e s o l u t i o n i n t h e i r approach, t h e i r use of 
p r o t o c o l s can be seen t o be a p p l i c a b l e t o design behaviour. 
There i s a p o s s i b i l i t y t h a t v a r i a b l e s of p e r s o n a l i t y 
and a b i l i t y w i l l p l a y a r o l e i n whether any i n d i v i d u a l w i l l make 
a successful designer. I t would be p o s s i b l e i n a f u t u r e study t o 
t r y and c o r r e l a t e p e r s o n a l i t y end a p t i t u d e t e s t s w i t h l e v e l s of 
performance at design tasks, 
¥e have already suggested t h a t the r o l e o f experience 
may be important. I n t h i s study we have not looked at p r o f e s s i o n a l 
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designers except i n Chapter V. We need i n a f u t u r e study t o 
look a t a f u l l y grown member o f the species, as i t were. 
6.2 The Development of Design A b i l i t y 
6.2.1 At the opposite end of the scale t o the p r o f e s s i o n a l 
designer i s the i n f a n t s c r i b b l i n g . Where does the a b i l i t y t o 
become a v i s u a l commimicator begin and can we help t h i s a b i l i t y 
t o develop? The Schools Council i n 1972 h e l d a conference on 
the s u b j e c t . Tlie term used was 'GRAPHICACY', which was coined 
by B a l c h i n and Coleman ( l 9 6 5 ) and defined by them as ".....the 
educated c o u n t e r p a r t o f the i n h e r e n t v i s u a l - s p a t i a l a b i l i t y t h a t 
we a l l possess and was thought of as being analogous t o l i t e r a c y , 
numeracy and a r t i c u l a c y as a means of communication". 
U n f o r t i m a t e l y , the conference d i d not achieve i t s o b j e c t i v e i n 
persuading the Governing Body o f the Schools Council t o support 
resecirch i n the area but i t d i d succeed i n persuading those v;ho 
attended t h a t a r e a l problem e x i s t e d . Research i n t o c h i l d r e n ' s 
a r t has been conducted f o r many years, n o t a b l y the work of Kellog 
(1969). However, a l l studies s t a r t from the a r t o b j e c t s and work 
backwards t o i n t e n t i o n and forward t o meaning. The framework used 
here begins w i t h i n t e n t i o n and takes i t through from t h e r e . I n 
t h i s respect the approach t o studying c h i l d r e n ' s developing a b i l i t y 
i s f i r m l y r o o t e d t o a purpose. This i s an area w i t h f a s c i n a t i n g 
p o s s i b i l i t i e s v;hich could be pursued at some l e n g t h and depth. 
The importance of t h i s research cannot be ove r - s t a t e d . 
Our means o f communication i n s o c i e t y are becoming more visual.. 
The c h i l d , whether he becomes a designer or not, i s faced w i t h an 
in c r e a s i n g need t o express ideas i n v i s u a l form. The use of c h a r t s , 
graphs and diagrams are a l l aspects o f t h i s . Further, the c h i l d i s 
bombarded w i t h v i s u a l m a t e r i a l i n books, magazines, f i l ^ s and 
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t e l e v i s i o n . He has very l i t t l e guidance i n e v a l u a t i n g these. 
Our c u l t u r e has a strong l i t e r a r y t r a d i t i o n and as a matter of 
course c h i l d r e n are taught t o evaluate what they read but they 
are seldom taught how t o evaluate a pictui'e or a t e l e v i s i o n 
programme. Thus there i s a need f o r us t o conduct research i n 
t h i s area and widerstand how we can develop rhe v i s u a l a b i l i t y 
o f a c h i l d . 
6.2.2 Of more immediate relevance t o my ovn occupation i s 
the development of a b i l i t y i n design students. ¥e have seen 
from the experiments t h a t commimication i s a d i f f i c u l t s k i l l 
which r e q u i r e s experience t o develop. V?e have cdso shown t h a t 
knowledge o f r e s u l t s , as we have used the term, p o s i t i v e l y 
i n f l u e n c e s the a b i l i t y . This i n i t s e l f i s a s i g n i f i c a n t f i n d i n g 
i n termiS o f design education. I n many schools, the students' 
work i s regarded as f i n i s h e d when the a r t work i s complete. L i t t l e 
attempt i s made t o evaluate the e f f e c t i v e n e s s of the work i n terms 
o f commimication. We can see t h i s as i m p l i c i t i n the Ulm approach 
and t h a t suggested by Bedno, Not only i s t h i s i n c o n c l u s i v e i n a 
l a r g e sense but i t denies the student a valuable experience i n the 
development of h i s a b i l i t y . 
There are m.any aspects of design education which would 
b e n e f i t from f u r t h e r reseeirch. The present study o n l y scratches 
the surface but i t does demonstrate the f e a s i b i l i t y o f such 
research. 
6«3 Meaning and Shape 
6.3.1 A r e c u r r e n t issue throughout t h i s study has been the 
i m p l i e d r e l a t i o n s h i p between the form of a symbol and i t s meaning. 
This i s p a r t i c u l a r l y i n evidence i n Chapter 11 and V. Ve have 
discussed at l e n g t h the p o s s i b l e causes o f t h i s e i t h e r i n terms 
of b i o l o g i c a l determinants oi^ c u l t u r a l stereotypes. To look at 
t h i s i n depth we need t o cast our net much wider and draw from 
knowledge and concepts i n r e l a t e d f i e l d s p a i ' t i c u l a r l y l i n g u i s t i c s 
and p a t t e r n r e c o g n i t i o n . I f a d e f i n i t e r e l a t i o n s h i p can be 
demonstrated t o e x i s t , t h e n t h i s can provide valuable i n f o r m a t i o n 
f o r designers. 
6.3.2 A p o s s i b l e avenue i n t o t h i s would be t o t r y and look 
more d i r e c t l y at the way i n which the v i s u a l system c o l l e c t s i t s 
i n f o r m a t i o n . By studying eye movements i n r e l a t i o n t o meaning 
val u a b l e i n s i g h t may be gained. I f a r e l a t i o n s h i p e x i s t s v/e might 
p o s t u l a t e t h a t a designer may guide eye movements by the use of 
v i s u a l forms and thereby i n f l u e n c e meaning. F-urther the onset o f 
'set' which was apparent i n p i l o t study I I and which i n f l u e n c e d 
the designer's a b i l i t y may be r e l a t e d t o the scanning p a t t e r n 
employed by the designer. 
6.3.3 Another aspect o f the use of eye movements i n design 
research i s t h a t i t widens the scope of design theory t o encompass 
aspects of i n f o r m a t i o n processing which are c e n t r a l t o communication. 
6.4 V i s u a l Images and Explanation 
6.4.1 I would l i k e to end on a p u r e l y s p e c u l a t i v e note which 
has much wider i m p l i c a t i o n s than anything we have so f a r considered. 
I n Chapter I I we were confronted w i t h the problem of e x p l a i n i n g 
'Process' (2.2.8 ) . S c i e n t i f i c theory i s always l i m i t e d by the t o o l s 
at i t s disp o s a l but these t o o l s are not o n l y the hardv/are which 
technology makes a v a i l a b l e , they are also the math-ematical, l i n g u i s t i c 
and p i c t o r i a l modes we use i n an a l y s i s and by way of models. 
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6.4.2 One o f the most pov^erfi'l models avai.lable t o science 
i s mathematics and y e t mathematics i s l i m i t e d i n a very simple 
and d i r e c t way which i s o f t e n unnoticed. Mathematicians also 
use t o o l s : paper, p e n c i l , s l i d e r u l e , computers. These t o o l s i n 
t u r n l i m i t the scope o f mathematics. Progress i n mathematics 
has as much t o do w i t h the development of these t o o l s as the 
i n d i v i d u a l a b i l i t y o f mathematicians. Developments i n the t o o l s 
a v a i l a b l e w i l l i n e v i t a b l y pave the way f o r r i c h e r and more 
comprehensive models. 
6.4.3 I t occurred t o me w h i l e s t r u g g l i n g through the pages 
o f ' P r i n c i p i a Mathematica', t h a t a l a r g e p a r t of the d i f f i c u l t y 
was t y p o g r a p h i c a l . I n the opening chapter V/hitehead and Russell 
s p e l l out t h e i r elaborate n o t a t i o n system which i s complicated 
by the f a c t t h a t they c o u l d only represent concepts by using t^-pe 
which was a v a i l t i b l e t o a p r i n t e r . By the time one gets t o the 
second chapter, one has f o r g o t t e n the n o t a t i o n and one has t o 
'r e t u r n again and again t o the beginning before the body of the 
t e x t makes sense. I t i s sad t h a t our a p p r e c i a t i o n of a work 
should be i n h i b i t e d by lumps of metal and one i s tempted t o ask 
what ideas Russell and Whitehead may have given us i f they were 
not so confi n e d . 
6.4.4 Fortixnately, our present reprographic technology i s much 
more advanced. The scope of our t o o l s i s considerable. However, 
m.athematicians do not have a v i s u a l education and ar^e t h e r e f o r e 
not i n a p o s i t i o n t o eva3.uate the f u l l p o t e n t i a l of these new 
t o o l s . The a r t student has such a background but he lacks an 
landerstanding of m.athematics. I have begun i n a small way t o 
look at t h i s area w i t h a group of students v/ith a v i s u a l education, 
90 
6.4.4 The above m.entioned study i s h i g h l y s p e c u l a t i v e . However, 
there can be l i t t l e doubt t h a t the framework developed i n t h i s t h e s i 
can be used as a basis f o r developing a theory o f design behaviour 
and i t i s hoped t h a t i n i t s t u r n i t w i l l i n f l u e n c e design education 
and p r a c t i c e f o r the b e t t e r . 
A P P E N D I X I 
D e f i n i t i o n s of Design 
The d e f i n i t i o n s presented belov/ are by no means a 
comprehensive l i s t o f those o f f e r e d by design t h e o r i s t s and 
oth e r s , r a t h e r i t i s intended as a r e p r e s e n t a t i v e s e l e c t i o n . 
Oxford D i c t i o n a r y 
1. "A plan or scheme conceived i n the mind and 
intended f o r subsequent execution, the p r e l i m i n a r y conception 
o f an idea t h a t i s t o be c a r r i e d i n t o e f f e c t by a c t i o n ; a 
p r o j e c t . 
2. Purpose, aim, i n t e n t i o n . 
3. The t h i n g aimed a t ; the end i n view; the f i n a l 
purpose. 
4. Continuance i n accordance w i t h a preconceived 
p l a n ; adaption of means t o ends; pre-arranged purpose. 
5. I n a bad sense; c r a f t y contrivance". 
Alexander ( l 9 6 3 ) 
" F i n d i n g the r i g h t p h y s i c a l components of a p h y s i c a l 
s t r u c t u r e " . 
Archer ( l 9 6 5 ) 
"A g o a l - d i r e c t e d problem s o l v i n g a c t i v i t y " . 
Asimow (1962) 
"Decision making i n the face of u n c e r t a i n t y , w i t h high 
p e n a l t i e s f o r e r r o r " . 
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Booker ( l 9 6 4 ) 
" S i m u l a t i n g what we want t o make ( o r do) before we ma]ce 
( o r do) i t , as many times as may be necessary t o f e e l c o n f i d e n t i n 
the f i n a l r e s u l t " . 
Eder ( l 9 6 6 ) 
"Engineering design i s the use of s c i e n t i f i c p r i n c i p l e s , 
t e c h n i c a l i n f o r m a t i o n and imagin a t i o n i n the d e f i n i t i o n o f a 
mechanical s t r u c t u r e , machine or system t o perform s p e c i f i e d 
f u n c t i o n s w i t h the maximum economy and e f f i c i e n c y " . 
F a r r ( l 9 6 6 ) 
"The c o n d i t i o n i n g f a c t o r f o r those p a r t s o f the product 
which cajne i n t o contact w i t h people". 
Gregory (1966) 
"The design method i s a way o f s o l v i n g c e r t a i n classes 
o f problems; r e l a t i n g product w i t h s i t u a t i o n t o give s a t i s f a c t i o n " , 
Jones (1966) 
"The performing o f a very complicated act of f a i t h " . 
Jones (1970) 
"The i n i t i a t i o n o f change i n m.an-made t h i n g s " . 
McCrory (1966) 
"Design i s considered as the process of applying the 
t o t a l spectriAm. of science and technology t o the attainment of an 
end r e s u l t which serves a valuable purpose". 
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Matchett ( l 9 6 8 ) 
"The optimum s o l u t i o n t o the sum of t r u e needs o f a 
p a r t i c u l a r set o f circumstances". 
Page ( l 9 6 6 ) 
"The ima g i n a t i v e jump from present f a c t s t o f u t v i r e 
p o s s i b i l i t i e s " . 
Reswick ( l 9 6 5 ) 
"A c r e a t i v e a c t i v i t y - i t i n v o l v e s b r i n g i n g i n t o being 
something new and u s e f u l t h a t has not e x i s t e d p r e v i o u s l y " . 
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A P P E N D I X I I 
I n s t r u c t i o n s Used i n P i l o t Study 1 
The purpose of t h i s study i s to measure the meanings 
of c e r t a i n symbols to v a r i o u s people by having them judge them 
a g a i n s t a s e r i e s of d e s c r i p t i o n s c a l e s . I n t a k i n g t h i s t e s t , 
p l e a s e make your judgements on the b a s i s of what these symbols 
mean to you. On each page of t h i s booklet you w i l l f i n d a 
d i f f e r e n t symbol to be judged and beneath i t a s e t of s c a l e s . 
You a r e to r a t e the symbol on each of these s c a l e s i n order. 
Here i s how you are to use these s c a l e s 
I f you f e e l t h a t the concept a t the top of the page' 
i s very c l e a r l y r e l a t e d to one end of the s c a l e , you should 
p l a c e your cross-mark as f o l l o w s : -
f a i r ; X ; : : _ : ; : : u n f a i r 
or 
f a i r : _: : : : : ; X ; u n f a i r 
I f you f e e l that the concept i s q u i t e c l e a r l y r e l a t e d to one or 
the other end of the s c a l e (but not e x t r e m e l y ) , you should p l a c e 
your cross-mark as f o l l o w s : -
s t r o n g : ; X : : : : ! : weak 
or 
strong : : : : : : X ; : weak 
I f the symbol seems only s l i g h t l y r e l a t e d to one s i d e as opposed 
to the o t h e r s i d e (but i s not r e a l l y n e u t r a l ) , then you should 
c r o s s as f o l l o w s : 
a c t i v e : : ; X ; : : : : p a s s i v e 
or 
a c t i v e : : ' • p a s s i v e 
The d i r e c t i o n toward which you c r o s s , of course, depends upon 
which of the ti-m ends of the s c a l e seem most c h a r a c t e r i s t i c of 
the symbol you're judging. 
I f you c o n s i d e r the symbol to be n e u t r a l on the s c a l e , 
both s i d e s of the s c a l e e q u a l l y a s s o c i a t e d w i t h the symbol, or 
i f the s c a l e i s completely i r r e l e v a n t , u n r e l a t e d to the symbol 
then you should place your cross-mark i n the middle space:-
s a f e : : : ; X ; ; : : dangerous 
IMPORTANT: (1) P l a c e your cross-marks i n the middle of spaces, 
not on the boundaries: 
X 
THIS NOT THIS 
(2) Be sure you c r o s s every s c a l e f o r every symbol 
do not omit any. 
(3) Never put more than one cross-mark on a s i n g l e 
s c a l e . 
Sometimes you may f e e l as though you've had the same 
item before on the t e s t . T h i s w i l l not be the c a s e , so do not 
look back and f o r t h through the items. Do not t r y to remember 
how you chekced s i m i l a r items e a r l i e r i n the t e s t . Make each 
item a sep a r a t e and independent judgement. Work a t a f a i r l y high 
speed through t h i s t e s t . Do not worry or puzz l e over i n d i v i d u a l 
items. I t i s your f i r s t i m p r e s s i o n s , the immediate ' f e e l i n g s ' 
about the items, t h a t we v;ant. On the other hand, p l e a s e do not 
be c a r e l e s s , as we want your i m p r e s s i o n s . 
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MEAN RESULTS PILOT STUDY 1 
hot 
p l e a s a n t 
l u s h 
v i b r a n t 
r e p e t i t i v e 
happy 
c h a o t i c 
smooth 
s u p e r f i c i a l 
pa s s i v e 
b l a t a n t 
meaningless 
sim.ple 
r e l a x e d 
obvious 
s e r i o u s 
v i o l e n t 
sweet 
s t a t i c 
c l e a r 
unique 
emotional 
t h i c k 
u g l y 
d u l l 
s i n c e r e 
Newcastle 
-1.1 
-0.3 
+0.3 
-0.7 
+0.3 
+0.3 
+1.8 
-0.9 
0.0 
+0.1 
-0.8 
+1.4 
-0,6 
+0.8 
-0,4 
-1.7 
-1.1 
+0.8 
+0.4 
-2.0 
-0.8 
+0.1 
-0.3 
-0.3 
+1.5 
-0.1 
Sunderland 
-0.4 
-0.2 
0.0 
-1.3 
-2.1 
-0.4 
+1.5 
-0.2 
-0.3 
+0.9 
-1.1 
-0.9 
-0.3 
+1.1 
-0.7 
-0.3 
-0.2 
+0.1 
+0.6 
-0.4 
+0.7 
+0.4 
+0.8 
-0.6 
40.2 
0.0 
c o l d 
u n p l e a s a n t 
a u s t e r e 
s t i l l 
v a r i e d 
sad 
ordered 
rough 
profound 
a c t i v e 
muted 
meaningful 
complex 
tense 
s u b t l e 
humorous 
g e n t l e 
b i t t e r 
dynamic 
hazy 
commonplace 
r a t i o n a l 
t h i n 
b e a u t i f u l 
sha rp 
i n s i n c e r e 
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r i c h 
bad 
i n t i m a t e 
masculine 
vague 
f e r o c i o u s 
s o f t 
u s u a l 
c o n t r o l l e d 
wet 
s t r o n g 
s t a l e 
formal 
calming 
f u l l 
Newcast l e 
-1.1 
+0.2 
+0.6 
-1.7 
+1.7 
-1.2 
+1.6 
-K).2 
-2.0 
-0.2 
-2.3 
+0.3 
-1.6 
+0.4 
-0.5 
Sunderland 
-0.1 
0.0 
-l-O.l 
0.0 
-K).3 
40.1 
-0.3 
-0.6 
-1.8 
-0.2 
-1.2 
-0.2 
-0.6 
+0.4 
-1.3 
poor 
good 
remo te 
feminine 
p r e c i s e 
p e a c e f u l 
hard 
unusual 
a c c i d e n t a l 
dry 
weak 
f r e s h 
informal 
e x c i t i n g 
empty 
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A P P E N D I X I I I 
R e s u l t s (Modes) P i l o t Study. 2 
D i f f e r e n c e s between Observed and P r e d i c t e d Modes 
Before A f t e r M o d i f i c a t i o n 
Feminine/Masculine 0 0 
Obvious/Subtle 0 1 
Neat/Untidy 1 0 
Clear/Hazy 1 0 
N a i v e / S o p h i s t i c a t e d 2 2 
Commonplace/Rare 0 0 
Soft/Hard 1 
Usual/Unusual 0 
Sharp/Dull 0 
Good/Bad 2 
T h i n / F a t 1 
V i b r a n t / S t i l l 0 
Ap p e a l i n g / R e v o l t i n g 1 
P l e a s a n t / U n p l e a s a n t 1 
C a l m i n g / E x c i t i n g 0 
F e r o c i o u s / P e a c e f u l 2 
W i s e / F o o l i s h 0 
Tense/Relaxed 1 
Serious/Humorous 2 
3 
0 
Strong/Weak 1 0 
0 
C o n t r o l l e d / A c c i d e n t a l 1 0 
1 
0 
3 
0 
0 
I n t e r e s t i n g / B o r i n g 0 1 
U g l y / B e a u t i f u l 1 1 
0 
0 
Happy/Sad 2 0 
S i n c e r e / I n s i n c e r e 0 1 
Meaningful/Meaningless 0 0 
0 
0 
0 
99 
Before A f t e r Modi 
Cold/Hot 1 1 
P a s s i v e / A c t i v e 2 1 
Precise/Vague 1 0 
Remote/Intimate 2 0 
S u p e r f i c i a l / P r o f o u n d 2 2 
Sm.all/Large 1 2 
R o b u s t / D e l i c a t e 2 0 
Biased/Unbiased 2 2 
Real/Imaginary 1 0 
Modern/01dfashioned 3 0 
Smooth/Rough 3 0 
Quiet/Loud 4 0 
Simple/Complex 1 0 
Informal/Formal 4 0 
/oo 
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